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PREFACE. 



riBST BBITION. 

Tills little Work is, as its title imports, an introduction to 
tlie study of Geography. It will, however, be found to 
contain mucli more information upon this important and 
interesting branch of education than is usually met with in 
uiuclt larger volumes. This is entirely owing to the flan 
upon which it has been drawn up. Instead of dividing the 
attention, and oppressing the memory of the young student, 
by obliging him to learn and recollect the unconnected facts 
and innumerable details with which this, the most extensive 
of all the sciences, abounds, the essential facts and leading 
ffrinciples have been presented to his view imder gener^ 
and separate heads. In this way, he learns with ease, and 
recollects without effort, the general and fundamental prin-* 
ciples of the science ; and having thus fixed in his mind a 
clear and connected outline of the whole subject, he will be 
able to fill it up as he proceeds, not only wimout difficulty, 
but with pleasure. 

As the FLAN of this work, and the advantages result- 
ing from it, are fiilly developed in the article headed 
" IVIethod of Teaching Geografhy," page 119, the reader 
is respectiully re^juested to peruse it before he proceeds 
farther. To the Teacher of Geographv this article is espe- 
cially recommended. In fact, it is to liim the most impor- 
tant part of the work. 

It may appear strange that so large a portion of so small 
% treatise should be devoted to the mathematical part of Geo- 
graphy ; but as the writer is convinced, that there can be 
no rational^ and therefore no real knowledge of Geography, 
without clear and correct ideas of the form, magnitude, 
and BtoTioNS of the earth, he determined to meet these dif- 
ficulties in the outset, and to do every thing in his power 
not only to make them intelligible, but also easy and intereni^ 
ingto the youthful intellect. 

Besides, the entellbctual method of teaching, now hap- 
pily introduced into every good school in the oountrjr« 
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re(]uire8 the pttpOs to bore a ratumd knowledge of ewery 
thing in whicb they are instructed. Formerly, the great 
majority of them knew little more of the sphericity of ths 
earth, than that it was ** round like a ball or an orange ;*' but 
now something more is required, both of the teacher and the 
pupils, than the twirling of a globe, the copying of mapsy 
ttid the learning by rote from books the mere munes of 
places. 

The QuBSTioiis loa Ezamivatiotv will save the teacher 
much time and trouble. They will also materially assist 
the pupils in the preparation of their lessons, by enabling 
them to interrogate themselyes and each other on the text 
before they go up to be examined by the master. The 
teacher will not, of course, confine himself to these ques- 
tions ; nor should he require his pupils to answer them in 
the words of the book. This would be to go back to the 
old and absurd method of teachin«r Geography by rote. 
A satisfactory answer in suitable langua^ is all that the 
teacher shoidd require; and if the pupd answers in hia 
own language, so ranch the better. 

A very useful exercise for the advanced classes will be, 
to assign a few of these questions to be annotred in writing* 
in this case they should be allowed a few minutes to read 
over the page to which the questions refer ; and then having 
dosed their boohs, to give a suitable answer in writing to each 
question in order. With this view the questions have been 
paged and numbered. There can be no more useful exer« 
cise than this, as it enables the teacher to give lessons in 
Geography, Writing, Spelling, Grammar, and Compositiok, 
to large numbers of pupils at the same time. 



filGHTEEKtfl EDmoK, 



•«• An Introduction to Geology and some other useful Addititm 
have been appended to the present Edition^ instead of the 
^Examination Questions" which^from having been in so many 
preceding Editions^ it is not considered necessary to repeat* 



EXTRACTS FROM CRITICAL NOTICES. 

** So much inform«tioiL of §o hi^b a character, in so small a compass, 
and at so low a ^rice, has rarely, if ever, appeared before.** — " It ezhi* 
bits the same onnnality of view, funded npon the principles of the 
Babject and the philosophy of teaching, which oistingaish Mr. Sallivan*s 
tasefiil ^abIicationit.**^jMctofor. 

** It 18 particularly entitled to commendation, as more bad books have 
been written on Geography than on any other subject. Mr. Sullivan 
treats geo^phv as a science, which, like all sciences, must be tauffht 
on the principles of classification and comparison. The basis of his 
classification is what may be termed the Matnematics of Geography, and 
he therefore b^ns witn explainizu; in clear and simple luiguage tb« 
form, motions, and magnitude of the earth. As these cannot be com- 
prehended without some knowledge of the physical sciences, he explains 
the nature of attraction, gravitation, &cr, taking care to compare their 
laws with facts within the reach of ordinary observation. The divisions 
of the earth's surface are described in their physical aspect, and not 
according to the accidents of political distribution. The Exercises aud 
Questions for Examination are excellent ; they are constracted on th« 
right principle of compelling the master to teach.** — AihencBwn. 

*■* One of the most able and valuable additions to our school literature 
which has appeared in our day — the very best publication of the kind 
in the langui^. Such an Introduction to Geography has long been a 
iesideratum. — Monitor. 

'* Nothing can be better than the method laid down by Professor 
Sullivan lor beginning Geography.** — Morning Chronicle. 

" In Geography Generalized we have a familiar illustration of Geo- 
graphy, by which its principles are classitied, and placed in a light which 
fhe opening intellect can perceive, and the infantile judgment compre- 
head:'— Globe, 

** It presents a vast deal of information in small space, and what in 
still better, in such a form as renders it easy of comprehension, and 
interesting to the youthful intellect.** — Scotsman, 

" In this work Professor Sullivan has opened a new and untrodden 
path, for his book is an introduction to all Geographies. Principles and 
details so abstrose as to be out of the range of juvenile inquiry, are heits 
explained with clearness and simplicity; and the ground--work of Matne> 
■mtical Geography, as described in these paces, may be easily under- 
stood by the merest tyro.** — Dublin Evening Post, 

** It ts calculated to save the teacher much time, and the pupil much 
toil — making his acquisition of knowledge an agreeable, not an irk* 
some piinmtJ"-~Saunders* News-Letter, 
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CHAPTER L 

IRH or TKB BABTH. 




GaooaiPHT, which, gonertHj speaking, meuu % <leu!ripti<m 
j/the eanh, may be divided into three branches — Matiie- 
juatical, FhjNical, and I'oliticsL 

Matbxhaticai. Geography, which treats of the form, 
motions, and magmtude of tho earth, is connected with the 
Ecifinces of Mathematics and Astronomy. 

pHiaicAL GeiKraphy treats of the great natural diriaioM 
of the earth's surface ; its material nndatructure ) its Tarious 
productions, anitnal and r^etable ; its atmosj^re, climate*. 
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and other particulars respecting its physical or natural con* 
dition. This branch of Geographj is connected with Natural 
History and Natural Philosophj. 

PouTicAi. Geography treats of the divisions of the earth 
into states and empires, with their extent, population, and 
resources ; forms of government, laws, religions, customsi 
manners, learning, and other matters which pertain to man, 
as a political or social being. This branch of Geography is, 
consequently, connected with History and Political Economy. 

The FORM of the earth is globular — that is, like a globb 
or ball.* 

An OBANGB will enable a teacher to fiive his pupils a 
familiar and tolerably correct idea of the lorm of the earth. 
After exhibiting an orange, let him ask them if it is a per- 
fect globe or sjmere, and they will soon discover that it is a 
little flattened at the bottom and tcp — that is, about the stem 
and the point opposite. And so, it mav be observed, the 
curved surface of the earth is a little flattened at the top 
and bottom ;** but not nearly so much in proportion to its 
size as fln orangb. 

Fat»8 a knitting needle, or a piece of strught wire, through 
the centre of an orange, from the stem to the point opposite, 
and make it turn round upon it. This will exempUfy the 
AXIS and diubnajl motion of the earth. 

The earth's surface, except where interrupted by eleva- 
tions and declivities, appears to be flat, and not curved or 
globular ; but this appearance is occasioned by the immense 
size of the earth. To a small insect, as a fly, creeping over 
an artificial globe its surface must appear flat, though we 
know that it is perfectly round or spherical; and so the 
surface of the earth appears to our bounded view. The 
tallest man, standing in the middle of the most extensive 



* A GLOBE or SPHERE 18 a perfectly round body like a ball or marble. 
A SPHEROID differs from a perfect sphere bj being w!\^et flattened about 
the top and bottom, like an oraicgb, or eUnngatedf like a lemon. Th9 
former is called an o62afo, and the latter b, prolate spheroid. The woid 
qsheroid means Weef or nearly ajphere. — »ee page 38. 

^ That is, about the poles. The earth differs so little from a perfect 
q>here, compared with its great magnitude, that in any representation 
which we could make of it, the difference would be too small for per> 
eepfcion. Hence, even the laigest artificial globes aie made pexiMtly 
mnuid. 
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plain, cannot see the surface^ of the earth farther than three 
miles round hioi But a circle on the earth*8 surface six 
miles in* diameter is far less in proportion than a circle the 
size of a sixpence on the surface of an artificial globe. Bui 
imch a circle, or even a much larger one, if cut out of an 
artificial globe, would appear flat^ though we know that 
its surface is perfectly globular. Nor do the mountains, nor 
the other inequalities observable on the earth*s suriface, 
destroy its sphericity. If we examine the surface of an 
orange, we sludl find it full of little inequalities, the least of 
whi(£ is greater, in proportion to the size of the oranse, 
than the mghest mountam on the earth*s surface is to Uie 
magnitude of the earth.^ In fact, the smallest grain of sand 
on the surface of an artificial ^lobe twelve inches in diameter, 
would be larger in proportion to such a globe, than the 
highest moimtain on the surface of the earth would be to 
the great globe of the earth. But oranges appear round and 
smooth notwithstanding the inequalities on their surface; 
and so would the earth, if we could view it as an immense 
globe or ball. 

That the earth is a globe or sphere has been oflen proved 
practicalfy. Several navigators have actually sailed round 
the world — that is, they have, by continuing their course to 
the westward^ returned to the place from which they set out 
by the eastward^ and vice vertA ; just as we may have seen a 
fly creeping down one side of an artificial globe and up the 
other. 

Maobllah was the first person who cireunmavigated the 



• The earth*8 sar&ce cnrres or slopes about eight inches in a mile, 
and this cmratare inereases with the square of the distance. Thus, in 
two miles the curratnre is 4 times 8, or 32 inches ; in three miles, 9 
times 8, or 72 inches : and so on, as the square of the distance, llie 
eye of a num six feet high is not elevated 72 inches, or 6 feet above the 
•or&oe, and therefore, in the position in which we have supposed him, 
he cannot see the tur/kce three miles around him. 

^ To re pr esent in mt^ and in rebttive proportions, the highest mocni* 
tain in the world on the snrfiMe of an artificial fflobe twelve inches ia 
diameter, we would require a ^^rain of sand the l^Hhpart of an inch in 
tluckness~-in fact, an almost imperceptible atom. For five miles, tiw 
beicht of, perhaps, the highest mountain in the world, is onlj about a 
16<K)th nart of the earth*s diameter ; and the 1600th of the diameter el 
a 12-iadi globe u only about the 130th part of an inch. 
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earth ; bat Columbus fint tttempted it, and to him, cons^ 
quently, the chief credit is due. Columbus, convinced id 
his own min<l of the sphericity of the earth, concluded thai 
he could reach the Ea»t Indies by continuing his course to 
the westward ; and so he would, luul not the world of which 
he was the discoverer intervened. 

We shall now state briefly the arguments which led Co* 
Inmbus, and others long before his time, to conclude that 
the earth was a sphere or globe. 

If the earth be a plain surface, extending out to the skieSi 
as it appearn to 6«, and as the uneducated still think it, the 
sun and the other heavenly bodies would, when they ris« 
above the horizon, be visible all over the world at the same 
time. But we know that this is not the case. To persona 
living to the eastward^ the sun appears sooner than to pci^ 
sons living to the went ; and we know that when the sun 
disappears below our horizon, he rises to countries wtU of 
us. Phis is occasioned by the curved or eamoex form of the 
earth*s surface ; just as a mountain, interposed between ui 
and the rising or setting sun, intercepts him from our view 

It was this circumstance that first led the philosophers of 
antiqui^ to conclude that the earth was a fpherical or round 
body. In proportion as they travelled eastward or westward^ 
tliey observed tliat the sun rose sooner in the one case, and 
later in the other. They concluded, therefore, that the 
earth*s surface, at least from eaai to loef/, must be globular. 
liut they likewise observed that if they proceeded northward 
or aouthwardy the polab stab appeared to ascend or descend 
in proportion to the space passed over ; and that while new 
stars appeared above, others, with whose appearance they 
had l>een lonjj familiar, sank below the horizon. ITiey, 
therefore, concluded that the surface of the earth from north 
to Bouth also was globular ; and as similar appearances were 
observetl in every direction, they finally came to the con- 
clusion that the earth was an immense spheue or globe. 

Other and more familiar proofs of the earth*s sphericity 
may be added. As a vessel recedes from the land, the 
spectators on shore lose sio^ht first of the hull, next of the 
lower sails, and finally only the tops of the masts are per* 
oeptible. This is evidently not the effect of distance ; for, 
if so, the masts, which are smaller than the hull or body of 
the ship, would first disappear. It is occasioned by the 
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convex or globular surface of the aea, which rises up between 
the ship and the spectators. This they may easily prove ; 
for if they immediately ascend a tower or eminence, the 
vessel will again be visible. Similar appearances present 
themselves to the persons on board the vessel; first the 
shore begins to sink, next the buildings, next the tops of 
«pires and mountains only are perceptible, and finally they 
lose sight of land. It is under these circumstances that — 

" The sailor sighs as sinks his native shore, 
And elimbs ike mcui to feast his eyeb once more.** 

Similar appearances are observed in every part of the 
earth, and in every direction. Towers and mountains, as 
we recede from them, seem to sink below the horizon, their 
iatms disappearing first, next their middle parts, and finally 
their summits. And in every sea in the world, and in every 
direction, the most extended view is had from the mast-kea^ 
of the vessel ; and hence sailors always go aloft when they 
are on the look-out for land, or for any other object which 
they may wish to seek or shun. 

It may now be added, that the eart^ could be nothing 
else than a sphere^ in accordance with its motions as a planet, 
cif which we shall presently speak ; and even the cause of 
its sphericity may be shown. 

We know that every particle of matter attracts and is 
mutually attracted by every other particle of matter which 
comes within the sphere of its influence ; and consequently, 
that the greater the quantity of matter, the greater will be 
the attractive power. Hence the several kinds of attrac- 
tion, which are all modifications of the same principle * — 
1. Cohesion, or the mutual attraction of minute particles of 
matter* in contact with each other. 2. Gravitation, or 
that power which causes bodies to attract each other in 
proportion to the quantities of matter which they contain.** 
8. Maonbtism, or that property in the magnet or loadstone 
which attracte iron. 4. Exjsct&icity,^ which is exemplified 



* Of the same kind. 

^ And invezsely as the sqnare of the distance. 

• Electridty, from eieetrtm, the Greek word for amher, in whieh this 
property wub first observed. The term electron was applied to other 
thinif^ substances, as to a mixture, four parts gold, and one part silver. 
The root is A«/tci«, the son, as in p«tf iAe/ion. 
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hj tLe aiiraction of feathers, or light sabstances suspended 
near the electrical conductor. 

It is the attraction of cohesion which causes the particles 
of matter of which bodies are composed to cohere or stick 
together. Without it, all the bodies in the universe would 
fall into pieces, or rather crumble into indivisible particles 
or ATOMS. It was this property, originally impressed upon 
matter by the hand of the Creator, which caused the earth, 
the planets, and all the heavenly bodies to assume, and still 
enables them to retain their globular forms. One of our 
poets has beautifully and truly said — 

That y/erj law which moalds a tear. 

And bids it trickle from its soo rce 
That law preserves tha earth a sphere, 

And gaides the planets in their coarse ; 

for the same principle is exemplified in the dew-DROPS which 
hang from the thorn, and in the r^-DROPS which fall from 
the clouds. The minute vapoury particles of which dew 
and RAIN are composed, by coming into contact, mutually 
attract each other, and form into drops or small globes. 

The numerous globules into which a small quantity of 
quicksilver forms, when it falls upon a table or the floor, ex- 
emplify the same principle. The particles which come into 
contact attract, and are attracted by each other, mutually, 
on all sides, and hence the globular form is assumed.* And, 
as from the nature or form of a globe there is more matter 
171 the direction of its centre than in any other, the general 
attraction of all the constituent particles or parts will be 
towards the centre. 

Apply this to the original formation of the ^eat globe 
which we inhabit. " In toe beginning" it was ** without form 
and void ;** but when destined for the abode of man, its 
elements by the Creative Word were reduced to order ; and 
from u chaotic and homogeneous state, it assmned, in conse- 



» The same principle is exemplified in the manufacture of shot. " If 
the small shot which is used by sportsmen were cast in a mould, the 
price would be enonnons ; but by pouring^ the melted lead of which the 
shot is made, through a euUenaer placed at the top of a tower hi|^ 
enough for tiie lead to cool in its passage through the air before it reachei 
the ground, the sAo< it formed in a splierioal or round Aape^ by tiie "^"^ 
md efpattp^f through the atmosphere,^ — RetnUs ofMaokmeqf, 
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qoence of the mutual and general attraction of all its con« 
fltituent particles, the form of a globe. And here it may 
be observed, that this was the only form which the earth 
could assimie consistent with its position in pure spax^e, and 
the rotatmy motion which, for the benefit of mankind. It was 
destined to perform. For, suppose a round body like the 
earth were placed in pure space, remote from the attractive 
intiuence of any other bodv, it is easy to conceive that it 
would, self-balanced and self-supporteo, remain in the same 
position for ever. It would neither move doum^ nor up, nor 
oackwaids, nor forwards, nor in any direction whatever; 
for we have supposed that there are no other bodies to 
attract or draw it towards them. In fact, such a body, in 
tiuch a position, would be without weight or gravity ; for all 
its parts, on every side, would be attracted towards its centre 
or middle point,* and an equiubbiuh would be produced. 

I'he CEicTSE OF GRAViTT of a body is that point on which 
the whole weight is, as it were, concentrated or balanced ; and 
if the body be a globe of uniform density, it is evident from 
what has been said, that the centre of gravity will coincide 
with the centre or middle point of the globe. In this way, 
all the parts of the earth, on every side, are attracted to- 
wards its centre or middle point ; and so is every thing, and 
every person on its surface ; and there is not the least danger 
uf us falling from it, though our feet are often up, and oui 
heads down, like flies on the ceiling. But the fact is, oui 
feet are always doum and our heads up ; for these terms pro* 
ptsrly refer to the centre and surface of the earth. The 
middle point of a globe is the lowest^ and down consequently 
means m the direction of the centre ; and up, from it towar(U 
the surf ice ; and it is in this way we use these terms with 
regiU'd to the earth. But with regard to the heavens, the 
direction expressed by these terms is constantly changing. 
What we call up, during the day, we call down, during the 
night. Our antipodes, therefore — that is, the inhabitants 
of the earth who live on the opposite side of it, and conse- 

rntly have their feet opposite to ours — are in no more 
ger of falling off than we are ourselves. They have, 
like all the inhabitants of the globe, the earth beneath their 
feet, and the heavens above their heads. 



^ — — 

• On the ropposition that th« deoaity of lb* eatira body ii toiifona 
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CHAPTER IL 

MOTIONS or THB BABTH. 

If you hold a small globe or ball before a candle, you will 
observe that the one^half* of it will be illumituUed and the 
other half shaded; and if you make the ball spin or turn 
round, you will see that halTof it will be in the light, and 
half in ihe shade, in succession. 

Now this is an exact representation of the diurnal or 
daily motion of the earth. The earth is a globe, and as it 
turns round and round before the sun, the one-half o£ it is 
enliiihtened by ins rays, and the other half deprived of his 
light, in succession. With the half turned towards the sun, 
it is day, and with the half turned from the sun, it is night. 
And as the earth is twenty-four hours'* in turning onoe 
round before the sun, the length of the day and night taken 
together is twenty-four hours. 

If you pass a piece of straight wire through the middle 
of an orange, from the stem to the point opposite, and make 
^iie orange turn round and round upon the wire, you will 
have a representation of the axis, polbs, and diu&nal 
MOTION of the earth. For, as the orange may be made to 
turn on the wire like a wheel on its axle, so the earth turns 
found an imaginary straight line passing through its centre, 
from the north to the south points of its surface. This line 
is called the axis of the earth, and its extreme points oi 
ends, the poubs :* the upper,*^ the north pole, because it 
always points in the direction of the north pole of the heavens; 
and the lower, the south pole, for a similar reason. 



• Hub arises from the aataie or fonn of a globe. Wben a eabe, or 
any otbei solid figure, is presented to a huninous hodj, only one sido ia 
enligfatened. 

^ Accurstely, 23 honn, 56 mSnntes, and 4 seeonda. 

• Po/s, from a Gredc word signifying to turn ; whenee also ptdl^, 
aa «luch the rope tenet. If oat chiUren, and indeed teaehos too, oon- 
tfMmd this term with pole, a long rod or staflL The idea ei the ame 
aatorally leads to this mistake. 

^ The aorCi was called upper, hecanse the eariy astronomen, Eka 
aexBtirm, direlt nearer to the north pole of the earth, which thaj np- 
gax d to be api^wmoet. 
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In turning the orange round the wire, 701 will observe 
that every point on its surface moves round and round, 
except the points in which the wire terminates ; and hence 
these points are called po/««, because the earth turns round 
and round them, while thej continue at rest. A top in 
motion, or a ball made to spm upon a table, may be given 
as additional illustrations of the earth*s motion round ita 
axis and poles. 

The rotation of the earth on its axis in twentj-four hours 
from west to east, gives the sun and all the heavenly bodies 
the appearance of revolving in the contrary direction, that is, 
6rom east to wes/, in the same time ; just as you may have 
ofaflerved, while travelling in a carriage or sailing in a boat, 
that the trees, houses, and othe^ fixed objects, appeared to 
move past you in the opposite direction, while jou fancied 
jronrself to be at rest. If the motion of the carriage or boat 
in which you are supposed to be placed were perfectly smooth 
and steady^ the more strongly would these appearances pre- 
sent themselves, and the less conscious would you be of your 
ovm motion. To persons ascending in balloons, it is said, 
that the earth appears to sink beneath the balloon, instead 
of the balloon appearing to rise above the earth. 

In this way, while uie earth turns round its axis with 
a perfectly smooth and uniform motion, the sun, and all 
the heavenly bodies, appear to us to move in the opposite 
direction, while the e«rth appears to be fixed and im- 
movable. 

The same phenomena or appearances would be produced 
t^ as was formerly believed, and as the uneducated still 
think, the sun and all the heavenly bodies revolve round 
the earth firom east to west in twenty-four hours, while the 
earth itself continues at rest in the centre ; but such a sup- 
position is inconsistent with that sublime simplicity which 
characterizes all the works of the Great Author of Nature. 
The vicissitudes of day and kiohi\ so essential to the enjoys 
ment and relaxation of man, are produced by one of two 
causes : either the earth tarns upon its axis in twenty-four 
hours, presenting every part of its surfkce in succession to 
tHe Sim, or the sun revolves round the earth in the same 
period of time. No third opinion can be formed on the 
subject. If the second suj^position is correct, then must 
the sun every twenty-four hours describe a circle of nearly 



IQr INTRODUCTION TO GEOGBAFHT. 

QOO* millionB of miles in circumference I For the cistance 
of the sun from the earth would be the semi-diameter of the 
circle which the sun, on the supposition of his revolyine round 
the earth, would have to describe every day — and wis dig* 
tance is known to be 96^ millions of miles. But this motion, 
inconceivable as it is, would be nothing compared to the 
Telocity with w^ich the fixed stars would have to revolve; 
for if the earth does not turn on its axis, then not only the 
sun, but the entirb universe must move round it in twenty- 
four hours ! Now words cannot express, nor imagination 
conceive, the number of the fixed stars. To Dr. Herschel, 
looking through his celebrated telescope in the direction of 
the milky way, they appeared, to use his own languacet 
*' scattered in millions like glittering dust ;** and their dis- 
tances from our globe are equally astounding. Liffht which 
travels from the sun to the earth in eight mmutes — that is. 
ninety 'five millions of miles in eight minutes — would, it has been 
computed, be more than three years in coming to us from 
cbe nearest fixed star I 

Are we to conclude, then, that the sun, and millions upon 
millions of stars, scattered at all possible distances in the ' 
heavens, above, beneath, and around us, revolve round the 
earth in twenty-four hours, as they appear to do ; or that 
the same effect is produced by a simple rotation of the earth 
on its axis in the same time ? The result, as we have ob- 
served before, would, in either case, be the same : but in 
the one, the means employed would be simple and natural : 
in the other, complicated, and, to our conceptions, impos- 
sible. We have said nothing ef the surpassing magnitudes 
of the sun and stars* compared to that of the earth, and the 
consequent absurdly of supposii^ that innuwterable large 
bodies revolve roima our globe, which is a mere point when 
compared to any one of thenu 

* Th« eiicnmfersnM of a eirel« is something more than three times 
the diameter, and, of eonne, more than lix times the aemi-diameter. 

^ The son is moce than a million of times Urger than ^e earth, and 
there is every reason to sunpose that each of the fixed stars is a sun ! 

* Of the magnitude of tne fixed stars nothing is known, except hy 
inference that they are the suns of other systems. Such is their amazing 
distance, that even when viewed through the most powerful telescopes, 
ther appear, as they do to the naked eye, mere luminoni points, taeir 
briUiangr only being Increased. 
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Day and night, as we have seen, are produced by the 
rotation of the earth on its axis from west to east eyery 
twentj-four hours. We have now to explain the yiciBsitudei 
ct the SEASONS. Besides the motion of the earth upon its 
axis every twenty-four hours, it moves round the sun in the 
course of a year, in a path nearly circular. The circum- 
ference of the circle which the earth describes in moving 
round the sun is called the earth^s obbit, and the plain levd 
surface included within, or circumscribed by the orbit, is 
called the plane of the earth's orbit. The word orbit means 
a circular track or path ; and the term plane^ a level or plain 
surface. The circular edge of a round table may represent 
the orbit of the earth, and the surface of the table its plane. 
Not that we are to suppose that the orbit of the earth is a 
solid or substantial ring, nor its plane a real, visible, flat 
piurface; for the earth and all the planets perform their 
revolutions round the sun, with imerring regularity, in pure 
and pathless space. 

To illustrate what has been said, carry a small globe or 
ball round a candle in a circular direction, and make it turn, 
at the same time, round and round, as if upon an axis. 
These motions given to the ball represent the diurnal and 
annual motions of the earth. The circumference of the circle 
described by the centre of the ball in moving round the 
candle, represents the earth's orbit, and the space which the 
orbit circupiscribes or includes, its plane. The plajie^ as 
the term denotes, is in a level or line with the orbit that iS| 
neither rising above nor sinking below it. 

The axi3 and poles of the earm we have already described ; 
we have now to add the equatob. 

The poles are ikie extreme northern and southern points of 
the earth's surface ; and if you make the ball spin round, 
you will observe that the part of it which has the greatest 
motion is exactly midway between, or equally distant from 
the poles. Kound this part draw a line or circle, and you 
will have a representation of the equator,* which is so called, 
beoause it is equally distant from each pole. The equator 



• It is also called the aqviirooriAL unb uid lomttimwi, bj mj si 
ominaiiM, thb uni. 
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runs east and west, and divides the globe into the nobtheb^i 
and 80UTH£BN HEAnsPHBBSS, OF half globes. 

Let the small globe or ball, with the poles and the equator 
marked upon it, be carried round the candle in an erect 
position, that is, with its axis perpendicular to the plane of 
its orbit, and it will be evident that the candle will shine 
directly on the middle or equatorial parts of the -ball, and 
cbliquely on the parts in the^oirection of, and about the poles. 

Now, if the earth moved round the sun in this way, that 
is, with its axis perpendicular to the plane of its orbit, it is 
easy to conceive that the sun would shine directly on the 
Dundle or equatorial part of it, and obliquely on those parts 
in the <Urection of, and about the poles. But if this were 
the case, there would be no seasong^ and consequently, neither 
animal nor vegetable life in the world. The middle or 
equatorial parts of the earth would be parched and burned 
up by their constant exposure to the direct rays of the sun ,• 
perpetual spring would reign in those parts of the world 
which enjoy the pleasing vicissitudes of the seasons ;■ and in 
f he polar regions, the rigours of winter would continue un- 
broken throughout the year. 

But the earth does not, as we would think it should, move 
round the sun in an upright position, but in a slanting direc- 
tion. The axis, instead of being perpendicular to the plane 
of its orbit, inclines or leans to it at an angle of 66 .J degrees ; 
and as it always points to the same part of the heavens, 
the northern half of the axis, and consequently the northern 
hemisphere^ will, during one period of the year, incline to, and 
at another decline frorn^ the sun. When the northern half of 
the axis of the earth is inclined to, the southern will, of course, 
be declined from the sun ; and hence, when it is summer in 
the northern, it will be wintbk in the southern hemisphere, 
and vice versd. During two periods of the year the axis of 
the earth neither inclines to, nor declines &om the sun, and 
the consequence is, that it is neither summer nor winter in 
the northern and southern hemispheres. At these periods 
both hemispheres enjoy an equal degree of light and heat 
from the sun, and they are called the eqxtiiyoxbs — because 
the night and, of course, day are equal all over the world. 

To illustrate what has been said — for descriptions, and 



■ The north and south Temperate Zones — See pa^ 4SL 
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eren dia^ama, fjiil to produce clearness in the minds of 
children in such matters — let the instructor carry a straight 
rod or ruler round the edge of a circular table, and let on»2 
half of the ruler be above, and the other below the edge of 
the table. If the ruler is carried round in ail erect position, 
it will be evident to the pupils that it is perpendicular to tha 
surface or phne of the table, and also that it moves parallel 
fo tt»elf\ or to the direction in which it was when it com- 
menced to be carried round. In this position the ruler will 
make an angle of ninety degrees with the plane of the table—* 
for ninety degrees, or the/ourth part of a circle, is the measure 
of every right angle. But if the ruler be inclined towards 
the table at an angle of CSh degrees, and made to preserve its 
parallelism as it is moved roun<l, it will represent the angle 
made hf the axis of the earth with the plane of its orbit, 
and its mclination towards the sun throughout the year. 

As a farther illustration, let the small globe, upon which 
we marked the poles and equator, be carried round a candle 
supfK)sed to represent the sun, in the $ame way as the ruler 
has heen moved round the tahle^ and the causes of the seasons 
will be evident. 

In the following diagram, the position of the earth with 
re>?ard to the sUn at midsummer, midwinter, and the equi- 
noxes, is representecL 




▲t A, the northern half of the axis is inclined to the srjn* 
•nd the northern hemisphere, in consequence, enjoys much 

B2 
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more of his rajs than the southern. In this position of the 
earth, the sun shines perpendicularly oyer the tropic of 
CAVCEB, and consequently 23| degrees over and bejond the 
^orth pole ; for as the earth is a globe, the sun shines over 
the one half of it, or in other words, oyer ninety degrees 
in every direction, from the point oyer which his rays are 
perpendicular. In this case, the entire of the iiarth frigid 
ZONE will be within the illuminated hemisphere, and it will be 
constant day there while the earth remains in this position 
with regard to the sun. It is obvious, too, that in this case 
the rays of the sun will fall short of the south pole by 23| 
d^rees, and that, consequently, the entire south frigid zonb 
will be deprived of his light while the earth continues iij 
this position with regard to the sun. 

Suppose the earth to have moved to B, and observe that 
its axis is neither inclined to nor declined from the sun. In 
diis case, the suu is perpendicular to the equator, and, con- 
sequently, shines ninety desrees above and b«^ow it, or, in 
other words, firom pole to pcHe. In this case too it is obvious, 
diat the days and nights are equal all over the world ; for 
not only the equator, but all the parallels of latitude are 
bisected or cut into two equal parts by the circle of 
illumination. By the circle of Ulumination is meant, the 
circle which divides the hemisphere presented to the sun, 
from the hemisphere which is deprived of his light. And 
a^ this circle divides the globe into two equal parts, it is a 
great circle ; and as all great circles bisect each other, it, in 
every situation of the earth, divides the equator into two 
equal parts. It is this circumstance which causes the days 
and mghts to be of equal len^h at the equator throughout 
the year. One half oi it is within the enlightened, and the 
otfter half within the darkened hemisphere : and as the entire 
circle turns round in twenty-four nours, it is evident, that 
each half o{ It will turn round in twelve ; or in other words, 
the days and nights will be of equal length. 

The same explanation applies to all the circles parallel to 
the equator, or, as they are usually called, parallels of lati- 
tude. When the earth is in the position now described^ 
they are all bisected^ or divided into two equal parts by the 
circle of illumination ; and the days and nights are conse- 
quently equal all over the world. But when the sun ia 
a^oM or beUw the equator, that is. north or south of it, all 
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the parallels of latitude are unequally divided by the circle 
of iUumiuation, and the days aod nights are consequently 
of unequal length. When we sun is north of the ec^uator, 
more than hali' of each of the parallels of latitude m the 
northern hemisphere is within the circle of illumination, and 
the days are consequently longer than the nights ; and when 
the sun is south oi' the equator, the contrary is evidently the 
case. 

In explaining to the pupils what is meant by the circle 
of illumination, the teacher should not trust enturely to the 
diagram. Ue will give them a clearer conception of it by 
holding a small globe before a candle in different positions, 
and by calling upon them, at every change, to point out its 
boundary and the direction of ita plane^ wluch, as it is a great 
circle, always passes through the centre of the earth. li 
the north pole or axis of a small globe, for example, is held 
opposite the candle in a straight line with the centre of the 
light, it vill be evident that the entire northern hemisphere 
would be tot'Mtn, and the southern without the circle dL 
illumination ; and that if the earth turned round in this way 
before the sim, it would be perpi^tual day in the one hemi- 
sphere, and perpetual night in the other. In this case it 
will be evident, that the boundary between the enlightened 
and shaded hemispheres, or in other words, the circle oj 
illumination^ will exactly coincide with the equator, and con- 
sequently that its plane will pass through the centre of the 
plobe perpendicular, or at right angles to its axis. In this 
cose, it is obvious that the plane of toe circle of illumination 
would be perpendicular to a line drawn from the centre o\ 
Che sun to the centre of the earth,* to which we suppose the 
sun's rays to be parallel ; for in this position the axis repre- 
sents that line ; and it may be easily shown that it is always 
so, in every situation of the earth with regard to the sun. 

If the pupils get a clear idea of what is meant by the 
circle of illumination, keeping in mind that the earth, in 
moving round the sun, has its axis inclined to its orbit at 
an angle of 66^ degrees, and that it always points to the 



• For in this c^i5e, tbe pUne of the circle of illiimioalion coincides 
•rith the plane ol the equator, which ia evidently at right anglei to Um 
axil of the earth. 
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Aame part of the heavens,* they will fed no difficultj ib 
comprehending the causes of the seasons, or in determining 
the length and genei*al temperature of the days, in every 
part of the earth, throughout the year. 

Let us take another view of our diagram, jHige 19. Here 
we have represented the tjosition of the earth with regard 
to the sun on the 21st of June, the 22nd of September, th« 
2l8t of December, and the 20th of March — that is, during 
the summer and winter solstices, and the vernal and autumn^ 
equinoxes ; and in each position of the earth it is evident that 
its axis points in the same direction, moving, as is said, 
parallel to itself. 

At A, or during the summer solsdce, the sun is perpen- 
dicular to the TROPIC OF CANCER, or to that part of the 
earth*s surface which is 23) degrees north of the equator ; and 
as he always shines over ninety d^rees in every direction^ 
from the point over which he is perpendicular, it is evident 
that his light will be diffused 23^ degrees over alid beyond 
tlie north pole, while the same extent of surface round the 
snuth pole will be deprived of his rays. And hence, as in 
the diagram, the entire Arctic circle comes within, while the 
Antarctic lies without the circle of illumination ; and it is for 
this reason that these circles are described 23) degrees dis- 
tant from each pole. 

The earth proceeds in her course, and in three months 
after is in the position represented at B. Here the sun, 
which, in consequence of the earth's motion in her orbit, has 
been daily withdra\ring his rays from about the north pole, 

* If a person move round the edge of a circular table in the middle of 
a ■'oom, his head will appear to describe a correei{)ouding and equal circle 
on «ne ceiling — and yet the axis of the earth, though it describes, in the 
course of a year, a circle of 190,000,000 of miles in diameter, always 
points to the same spot in the heavens — that is, the pole or extremity 
of the earth's axis always points to the pole of the heayens or polar 
star I This arises from the amazing distance of the fixed stars, which 
causes, not only the earth, but the entire orbit in which ii moves, to 
appear as a mere point in comparison. This mav be illustrated by 
drawing upon an elevation three or four parulld lineSj ten or fifteen 
cet from each other. If we look along them, they will all seem to 
point directly to the moon in the horizon, which, of course, is occasioned 
oy the great distance of the moon from us ; and, perhaps, the distance 
between the lines (10 or 15 feet) will bear as great a proportion to 
the distance of the moon (240,000 miles), as 190,000,000 of miles to 
febo diiMAoe of th« polar star 1 
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is' perpendicular to the equator — and tiie cirele of iliuminai^ 
tion, conaoquentl^, extends from pole to pole. 

At C in the chagram the winter solstice is r^resented. 
In this case the rays of the sun are perpendicular to the 
Tiioric OF cAPaiooRv, and the circle of illumination ccmse* 
quentlj sweeps nnmd the south pole, and 23^ d^rees be- 
yond It, leayms the north pole and 23| degrees around it 
(that is, the entire north frigid zone) inTolved in darkness. 

At D the earth has arrived at the vernal equinox, and 
the sun is again perpendicular to the equator, and the cirele 
of illumination agsun extends from pole to pole. 

But how do we know that the earth moves round the 
«un ? Besides the sun*s apparent diurnal motion from east 
to west, he appears, when closelj observed,* to move nearlv 
a degree, or about twice his own diameter, every day to the 
eastward, and thus, in the course of a year, to complete a 
great circle in the heavens. But his apparent diurnal motion 
has led us to doubt the evidence of our senses in these mat- 
ters, and a little reflection will convince us that his annual 
motion also is merely apparent, and that the circle which he 
seems to describe in the neavens is really described by the 
csarth in travelling round her orbit. In illustration of this, 
place a globe or candle on a table in the middle of a room, 
and move round it in a circle, keeping your eye upon it and 
the wall in a line with it. In this case the globe or candle, 
thou^ fixed in the middle of the room, wm appear to you 
to describe a circle round the wall. And thus the sun, 
though at rest in the centre, appears to us to describe a 
circle round the heavens, which is really described by the 



» If, by meftu of a telescope, or tihrough tho lihait of a venr deep 
mme, the ran be observed in a line with a fixed ftar, the neat oay, at 
«be same hour, he will appear to have moved nearly a decree, or about 
twice his own diameter to the toH of locb ilar ; and in tweuty-four 
hours more, another degree eastward, and so on, till Imving completed 
a great circle in the heavens, he returns, in the course of a year, to tho 
■ame fixed star. Observations to the same effect may be made on any 
clear evening after sunset. If a star be observed near the horizon to 
the eastward of tbe place where the sun appeared to set, the next evei 
ing, at the same time, it will appear nearer to the place where tho sim 
disappeared, and next still nearer, and so on till it sets along with ttaa 
fpn, and ia consequently loft in his nya 
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enth in He orbit ; ihe eardi describmg one part of the 
eirde while the son appears* to describe the opposite. 

The circle which the son thus appears to describe in the 
heayens amon^ the fixed stars, is called the xcuftic ;^ be« 
cause as it is in the same plane with the earth*8 orbit, an 
eclipsed will take place when the moon comes within it. 

As an illustration of this, let the circle which joor head, 
in moYing round the globe just referred to, may be supposed 
to baye described, represent the orbit of the earth, and the 
circle apparently described hj the globe round the walls of 
the room represent the ecliptic, and it will be evident that 
these circles nave the same centre and lie in the same plane. 
Now hold up an orange or a ball in a lina betweec your eye 
and the centre of the globe and jou will daye a representa- 
tion of an edipae. The globe is supposed to represent the 
sun, your head the earth, and the orange the moon ; and, as 
they all lie in the same plane, it is evident that the orange 
will intercept a portion of the globe from your yiew. This 
is a representation' of an eclipse of the sioi ; and if you turn 

* ThoB, when ih« earth is in Libra, the son appean to be in tiie op- 
posite fign, Aries ; and when the eartii moves to Scorpio the siib seenis 
to enter Taonu, Mid so on. 

^ EeUptic. — JkA this circle was supposed to be described by the son 
in 360 days, the ancient astronomers divided it into Uiree hundred and 
tisety equal Twrts, which they called degbbes, to denote the (steps) 
progress maoe eaeb day by the mm ; and hence the division of the cir- 
cumferenoa of all cibclbs, great and smali, into three hundred and 
siaety equal parts or dbobbbs. The ecliptic is also divided into twelve 
equal parti, containingthirty degrees each, to correspond to the tivelve 
months of the year. These parts are called the signs of the zodiac, 
because they are generally represented by the signs or figures of animals. 
The term zodiac, which is derived from a Qreek word siniifying animat, 
is applied to a broad circle or belt in the heavens, extending alMut eight 
d^rees on each side of the ecliptio. In this circle the earth and all the 
pmets revolve ; so thai no planet (except some of the Asteroids^ is ever 
seen morothan eight degrees nordi or south of the ecliptic— that is, above 
or below it. The names of the twelve si^s are, Anes, Taurus, €kmini, 
CSincer, Leo, Viigo, Libra, Scorpio, Sagittarius, Capricomus, Aquarius, 
and Pisces. The sun rises in Aries on the 21st of March, and tn a 
month after in Taurus, and so on through the signs in monthly saeoe»- 
sion. 

* Edipse, — ^This term is derived from a Greek word, which upufl« 
a leaving out or deficiency ; of course, in this case, of Ug^tk £!Jfyeo is 
from the same root. See psfe 28. 

* Of Goons, of ihoprineiple narslf. 
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jTour back to the globe, keeping the orange in the same line 
with it and your head, you wiU have a representation of an 
eclipse of the moon — for in these cases, your head will intercept 
the light supposed to come from the globe to the orange. 
If you raise or lower your hand no eclipse will take place; 
because, in these cases the orange would be either above or 
below the plane of the ecliptic And it is in this way that 
the moon generally moves either a little above or a little 
below the plane of the earth's orbit, otherwise there would 
De two eclipses every month — one of the mn at new moon, 
and another of the moon at full moon. 



CHAPTER m. 

CAUSES OF THE EARTH'S ANMTJAL MOTION. 

We shall now briefly explain the causes of the earth's motion 
round the sun. Let us suppose that the earth, at its crea- 
tion, was projected forward into pure and boundless space, 
and it is certain' that if no obstacle occur to impede its 



* It requires no argument to prove that, if a body is at rest, it must 
aVwajs remain so, umess moved from its position by the application of 
some force or power ; bat it appears strange and incredible, that if a 
body is set in motion, it most move on for ever, unless some obstacle 
occur to prevent it. This is clearlyproved in the following illustration 
of an argument from Archbishop Whately*s Rhetoric, page 70 : — 

" One part of the law of nature, called the ' vis inertise, is established 
by the argument aDuded to, (The Argument of Progressive Approach 
fix. that a body set in motion will eternally continue in motion with 
onifonn velocity in a right lino, so far as it is not acted upon by any 
CKuses which retard or stop, accelerate or divert, its course. Now, aa 
in every case which can come under our observation, some such causes 
do intervene, the assumed supposition is practically impossible, and we 
have no opportunity of verifym^ the law by direct experiment ; but we 
WMj gradually ajmroadk indefimtely near to the case supposed ; and op 
1i^9 result of snch experiments oor conclusion is founded. We find 
that when a body is projected alone a rough surfince, its motion is 
meedily retarded and soon stopped : u along a smoother snifsce, it eon- 
tmuefl longer in motion ; if upon ice, longer still ; and the like with 
twaid to wheels, &c., in proportion as we gradually lessen the firiotion 
« the machineiT. Ii we remove the reslBtance of the air, b^ setting a 
l^ieel or penduium in motion under an air-pump, the motion is still , 
longer continued. Finding, then, that the effect of the original impulse 
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eonne, it will move on in a straight line and with a uniform 
motion for ever ; for, according to the laws of motion, wtatter 
has no more power to stop of itself when once put in motion, 
than it has, if at rest, to move of itself in any way. In the 
following diagram, let A represent the earth and S the sun, 




and let us suppose that the earth, having heen projected 
forward, is moving in a straight line wim a velocity that 
would carry it on to B in the space of a month, while the 
attraction of the sun, under whose influence it has now come, 
would bring it to C In the same time. Now, as the earth is 
impelled by two forces acting perpendlcidarly to each other, 
it is certain that it will obey neitner the one nor the others 
but like a ball struck at the same instant by opposite forcesi 
it will move in a direction between them. It will not, how- 
ever, like the ball, move in a straight line, or, as it is said, 
describe the diagonal of a parallelogram; because as the 
power of attraction continues to act upon the earth, without 
ceasing, it continually draws it out of the straight line, and 
thus converts its course into a curve. This is exemplified 
in the parallelogram A B D C, in the foregoing diagram. 
A D is the line described by the earth, in the same time in 
which it would have described either the line A B, or A C, 



is more and more protracted, in proportion u we more and mors 
remove the impediments to motion from friction and the resistance of 
the air^ we reasonably conclude that if this could be eompleUly don«. 
(which iS out of our power), the motion would never cease, since what 
appear to be the only causes of Its cessation, would be aJI>se&t.**' 
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(bat is, according to ojt supposition, in tlie space of a 
month. A D is of course a curved line, but as every point 
of it may be considered as constituting the diagonal of an 
infinitely small parallelogram, the earth may be said to 
move as a ball would under similar circumstances. The 
earth is now at D, and it tendency is to move in a straight 
line to F in the space of a month, while the attrac- 
tion of the sun would bring it to E in the same period of 
time. But, as before, the earth will follow neither the one 
impulse nor the other, but will move between them in the 
line D G, which it will describe in the same time in which 
it would have described either the line D F or D £, that is, 
in the space of a month. We have now the earth at the 
point G, and its tendency is to move in a straight line to H, 
m the space of a month, while the 8un*s attraction would 
carry it to K, in the same time. But the combined action 
of these two forces will, as in the foregoing cases, cause the 
earth to move between them in a curved line ; that is, it 
will describe the line G I, in the paralleIogi*am G H I K, 
*n the same time in whi :h it would have dejcribed either 
G H or G K. 

We have now folioweu cne earth flrom tne point A to the 
]i<)int I, that is, through one-fourth of its orbit, which it has 
described in the space of three months ; and it may be easily 
shown, by drawing lines at right angles, to represent the 
forces of projection and attraction, and by completing the 
parallelo^ams, that it will describe the entire cu'cle in the 
course ot twelve months. 

We have now seen that the earth's motion round the sun 
in an orbit or circle, is caused by the combination of the 
force of projection and the force of attraction. The former 
of these forces is called the centrifugal force, because it impels 
the earth to Jiy from the sun in a tangent or straight line, 
touching its orbit ; and tbe latter, the centripetal, because it 
causes the earth to seek or move towards the sun, or the 
centre around which it revolves. 

What proofs of the Divine power and goodness these 
magnificent motions dbplay I If the earth had been at the 
creation projected in the direction of, or too near the sun, 
ltd destruction woald have been inevitable ; or if it had been 
projected too remote^ or in a line beyond the influence of the 
•un*8 attraction, the consequences would liave been equally 
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diBastrous. And even now, if either of these motions were 
to prevail over the other, die result to our globe would be 
fataL In the one case, it would be burned up and destroyed 
by falling to the sun ; and in the other, it would fly off mto 
infinite space never more to be warmed or enlightened by 
his rajs. 

And, strictly speaking, the centrifugal and centripetal 
forces do not in .every part of the eajrth*8 orbit exactly 
counterbalance each other ; and the consequence is, that the 
earth deviates from an exact circle, and describes what is 
tailed an ellipse^ or oval. The annexed diagram, in which 
S represents the sun and A the earth, is an dlipse. 




At A the earth is in aphelion, that is, in that part of its 
orbit most remote from the sun, and its motion or velocity 
will in consequence be slower. In this case, the force of 
attraction will begin to prevail, and the earth, instead of 
describing the circular arc, AC, as in the former diagram, 
will move nearer the sun in the elliptical line A B. At B 
the projectile or centrifugal force impels the earth in the 
direction B D, but the centripetal force continues to draw 
it nearer and nearer to the sun till it arrives at E. As the 

* Ellipse, — Thig term is another form of the word eclipse, and 
primarily means a leaving out. In making an ellipse, we leave oat as 
it were a part of the radius, not ^Ting the full sweep of the compasses, 
IS in a eirae. An elliptical orbit and aa elliptical sentence faayo eadi 
something l^ out. 
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centripetal force increases as the earth approaches the sun, 
there appears to be some danger of the earth being drawn 
into it, particularly as the direction of the force of projection 
is no longer perpendicular to that of attraction, but inclines 
more nearly to it, and therefore counteracts it less. The 
earth, however, with a motion constantly increasing, arriyes 
in safety at E, and all appearance of danger is over. For 
though the earth will be attracted most powerfully at E, 
being in periueuon, or in that part of its orbit which is 
nearest to the sun, the velocity which it has acquired in ap- 
proaching the sun will increase it^ centrifxigal force, so as 
to make it prevail over the power of attraction ; and the 
earth will consequently move from the sun in the direction 
EG. In motion round a centre, the centrifugal force in- 
creases with the velocity of the moving body ; or in other 
words, the quicker it moves, the stronger is its tendency to 
fly off in a straight line. When a stone is whirled round in 
a sling, for instance, its tendency is to fly off in a tangent to 
the circle it describes ; and the quicker it is whirled round, 
the stronger, of course, is its tendency to Hy off. 

Thus at E in the diagram, the centrifugal force of the 
earth is at its maximum, in consequence of the increased 
velocity which it has acquired in approaching the sun, and 
its tendency, therefore, will be to ny off with accelerateti 
speed in the direction E F — that is, away from the dan- 
gerous proximity of the sun. But this equally dangerous 
tendency is kept in check by the centripetal force which at 
this point is also at its maximum ; and the consequence is, 
that the earth moves in the curved line £ G. As at the 
point E the two forces act perpendicularly to each other, we 
might expect that the earth, as in the preceding diagram, 
would move in the arc of a circle ; but notwithstanding the 
proximity of the ntn, the centrifugal force predominates here, 
and the earth is, in consequence^ dragged away in the ellip- 
tical line EG. At G the centrifu^i^al power impels the earth 
in the direction G H, while the v-ientripetal force draws it 
towards S, and the consequence h.\ that it moves between 
them in the line G A ; and in describing this line, the earth 
will travel slower and slower till it arrives at A ; because 
its motion is always retarded in proportion as it recedes 
from the son. When the earth arrives at A its velocity is 
m diminighed that the centripetal force, though it also is al 
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itfl minimum berc* bcp;in9 to predominate over the centri- 
fiijT&lt and the enrth will, in consequence, continue to move 
in the course already dcMTibed. 

But p^reat care shouhl be taken to inform the pupils that 
the orbit of the earth, thou|;h an ellipse^ difiers little in reality 
from a circle. The representation of it in this diagram has 
bet'n ptirposely given in txce»Hy in order that a clearer view 
might be had of the causes which retard or accelerate the 
motion of the earth in receding from, or approaching to the 
sun. 'J'he longer (b'ameter or axis of the eartVs orbit is 
only about one-sixtieth part longer than its shorter axis — 
from which it follows that the orbit itself differs very little 
from a circle. The one-sixtieth part of the >axis of the 
earth's orbit, however, is about three millions of mile{^ 
which, of course, is the difference in the distance of the 
earth from the sun when in aphelion and perihelion. But 
even this immense distance amounts to almost nothing when 
compared to the entire distance of the earth from the sun — 
namely, ninety- five millions of miles. That this is so, follows 
from the fact that the earth is actually nearer the sun in tho 
cold of winter than in the heat of summer.^ This may ap- 
pear surprising and even incredible, but it is easily explaineiL 
The longer the sun is above the horizon, and the more direct 
his rays are, the more heat he communicates, and the reverse 
of this is equally evident. Now the days are Umper in sum« 
mer than in winter, and the rays of the sun, in consequence 
of his higher elevation in the heavens, shine upon our part 
of the earth more directly; which two causes more than couh- 
terbalance the proximity of our hemisphere to the sun during 
the winter half-year. 

In further illustration of this, it may be observed, that 
during the polar pummer the sun is for months above the 
horizon, and yet the temperature is never great, because the 
rays of the sun strike the earth very obliquely^ in consequence 
of his low elevation in the heavens. Again, the sim is at the 
same distance* from us when rising or setting, as he is when 

* The centripetal force is, of course, least powerful when the earth is 
in ai^ielion» 

*> I'hat if, in the northern hemisphere. 

• Because every point of the immense eoneave or hollow hemuphem 
of the heavens, is at Che same distance from the eentve, at which evai^f 
spectator ima«;inet himself to be situated. 
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on our m^idiaa, and yet we all know that it is much warmer 
in the middle * of the daj, than it is either in the morning or 
evening;. The canse,^ of course, is the greater directness of 
the sun's rays when on the meridian. 



CHAPTER IV. 

BIAGNrrUDB AND MSASUBEMENT OF THE EARTH. 

Haying explained the figure and motions of the earth, we 
have now to show how its magnitude has been determined. 
-^Vs the earth is a spherical body, its mamiitude will depend 
ipon the length of its diameter** ana circumference.* 
But how can the length of either be ascertained ? We can- 
not follow a straight line through the centre of the earth, 
from side to side, to a.<<certain its length ; nor can we even 
travel round the surface of the earth in a circle ® to measure 
its circumference. Nor is it necessary to attempt either. 
For, as the circumference of the earth, like every other 
circle,' is conceived to be divided into 360 equal parts, or 
degrees, it is evident, that if we can ascertain the length ot 
any one of these parts, wc have only to multiply it by 360, 
to find the length of the entire circumference. And as the 
proportion between the diameter of a globe and its circum- 
ference is known to be nearly as one to three, it is plain 



> Strictly speakings the greatest warmth is not in the middle of the 
day, but in two hours or so after, hecanse the heat continues to acct*- 
mmate for some time after the son has reached the meridian ; just as 
midsummer is not the hottest part of the year, hut two months or so 
after. With rei^ard to the COLD at miUntght and midtoinier, similar 
cbeervations may he made. 

^ A contributing cause is, that the more direct the sun^s rays are, the 
less of the atmosphere they have to travel through in reaching the eaith. 

« Dimmer, from the Greek wonis r/ta, through, and metrco, to mea- 
tare. A diameter meouuru a globe or circle Uirough the centre, from 
any point in the okvnmferenee to the point opposite. 

' Viarcumferenoet a line or circle carried round the BurfifMe of the 
earth, so as to divide it into two equal parts or halves. 

• Of course in Skffreat circle. 

'See page 24, for the origin of the diviiion of the eirdii into S60 
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that the drcumference of the earth will give us the length 
of its diameter. For example, it has been ascertained by 
actual measurement that the length of a degree on the 
earth*s surface is about 69-^ English miles, which, multiplied 
by 360, gives nearly 25,000 miles for the whole circumfer- 
ence ; and as the diameter of a globe or circle is something 
less than one-third of the circun^erence, it follows that the 
diameter of the earth is about 8,000 miles in length. 

But how is a degree on the earth's surface measured? 
The process is easily understood, but it requires a previous 
knowledge of the circles which, for the purpose of measur- 
ing the earth's surface, and determining the position of places, 
astronomers have supposed to be drawn roiond both the 

CKUvSTIAJL and T£lia£STRIAL SPUSRES. 




In this figure, which represents on a plane sur&ce one-kalf 
of the terrestrial sphere, C D is the one-half of the equator, 
which, as we mentioned before, is a circle supposed to be 
drawn round the middle of the earth, or at an equal distance 
from each pole. As the plane of the equator passes through 
the centre of the earth, it divides it mto two equal parts, 
and is, consequently, a great cibci^. The half ot the glob« 
above or north of the equator is called the ko&theen bbmi- 
tFXEKBy aad the half below or »outh of the equator is caUei) 
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the SOUTHERN HEMISPHERE. The woid hemifiphere means 
iUilf of tk sphere or globe. 

A and B are the poi.es of the earth, or its extreme northern 
and southern points ; and the line A B, which passes from 
pole to pole through the centre of the earth, is its axis. 
For a full explanation of the poles and axis of the earth, see 
pa^c 14. 

rhe LATITUDE of a place is its distance from the equator. 
If a place is north of the equator, it is said to be in north 
LATiTiTDE, and if south, in south latitude. It is evident, 
that the entire northern hemisphere is in north latitude, and 
the entire southern hemisphere in south latitude. 

But to say, that a place is in north or in south latitude, 
gives little or no idea of its precise position. In &ct, it is 
merely saying, that it is either in the northern or southern 
hemi^here or half of the globe. Its precise distance not only 
from the equator, but from the first meridian, must be 
ascertained. 

A line drawn due north and south through any place, is 
called its iiieridian ; and if it is continued round the globe,* 
it forms a circle called a meridian. As these circles ri^l 
due north and south, it is evident, as in the diagram, that 
they must all pass through the extreme northern and southern 
points of the earth's sunace ; or in other words, through the 
POLES. These circles are called meridian&,^ because, as the 
earth turns on its axis, when any one of them is opposite to 
the sun, it is mid-day, or noon along that line.* 

.The meridians, like all other circles, are conceived to be 
divided into 360 equal parts or degrees. Half of a meridian 
circle, therefore, contams 180 degrees, and the quarter, of 
course, ninety degrees. Now, the distance from the equator 
to each pole is evidently the fourth part of a meridian circle, 
and consequently, ninety degrees. 

We have now a measure for the latitude or distance of a 
place fr^m the equator, namely, the quadrant, or fourth 



* Th« one half of the circle !■ usaaUy called the meridiui, and the 
other Ao^the anti-meridian. 

t Meridian is derived from a Latin word {meridies) which ngnifies 
Ihs middle of the dajf. 

• Far niaetr desrees ncrtfa and south of the point over which the tun 
b perpendici^, vaaX is, for half uf the circle. See fage 22. 

c 
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part of a meridian circle. This quadrant, of course, jpassev 
over the place ; and as it is divided into ninety equal parts 
or degrees, we liave only to reckon the number of (he parts, 
intercepted between the place and the equator, to ascertain 
the exact latitude. If there be 10, 20, or 45, for instance, 
then we saj, that the place is 10, 20, or 45 degrees, north 
or south latitude, as the case may be. The brass ring in 
which a terrestrial globe is hung, is called the universal 
meridian, because, by turning the globe round, every place 
on its surface can be brought under this meridian, and its 
distance from the equator or its latitude thus ascertained. 
With this view, this circle is divided into four quadrants 
of ninety degrees each. 

In a MAP of the world the circles which run parallel to 
the equator enable us to determine the exact latitude of 
places ; and hence they are called pa&ajllels of latitudb. 
As these circles are parallel to the equator their direction is 
east and west, and though every place, in the least d^ree 
lutrth or south of any of these curcles, might have a parallel 
of latitude passing through it, yet in most maps only six- 
teen are described — eight norui and eight south of the 
equator. By these eight circles in each hemisphere, the 
meridian quadrants are divided into nine equal parts of ten 
degrees each ; the first eircle being ten degrees from the 
equator, and the last ten degrees from the pole. 

When we wish to find the exact latitude of any place, we 
have only to look at its position with regard to a parallel of 
latitude. If the parallel runs through it, let us follow the 
line to either side of the map, and the latitude will be found 
marked in degrees ; and if the parallel runs a little above or 
* little below the place, we have only to follow its course 
or curve to either side of the map, and the latitude will be 
[bund marked in like manner. 

But it would be of little use to know the latitude of a 
place unless we knew its lonoituds also.* Longitude is the 



• Tbe tenni lonottude and latitude — ^tfaat is, leng(h and breadth — 

• inapplicable to a spheruxU body ; bat when they were first applied 
to the earth it was snppoaed to be a flat or plain snr&ce, eztendix^ 
fiuihar from toest to east than from north to south. Hence, from weak 
oe eMt ihfij called longitude, and towaida tiie north and tenth. Jatitmtlg, 
k ^nap of the World, " as knoTm to the andents,** ibowi this ekttdy. 
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distance of a place east or west from the itrst MEiuDiAir, 
The first meridian on our maps passes through Greenwich, 
in the yicinity of London ; and other nations, m like manner, 
reckon their lon^tude firom their respective capitals ; as 
the French from raris, and the Spaniards from Madrid. 

There is no natural or pecuharly appropriate place to 
conmience longitude from, as there is for latitude — namely, 
the circle which passes round the middle of the earth, equi" 
distant from each pole, or, in other words, the equatob. 

As longitude is the distance of a place east or west from 
the first meridian, it is measured on the circles which run 
east and west — namely, the equator and parallels of latitude ; 
for, as the parallel circles are made to assist in determining 
latitude, so the meridians are em[>loyed in enabling us to 
ascertain the longitude. But the equator is made to serv« 
as a general measure of longitude ; and for this purpose it is 
always graduated or divided into 360 equal parts or degrees. 
If a place is on the equator, its longitude is found by reckon- 
ing the number of de^ees on the arc of the equator inter- 
cepted between the puice and the first meridian. K there 
be 10, 20, or 75 degrees, for instance, then the place is 10, 
%0, or 75 de^ees east or west longitude as the case may be. 
But if the place is north or south of the equator, which, of 
20urse, almost every place is, its longitude is measured on 
the parallel of latitude which passes through it. But instead 
of actually measuring the arc of the parallel intercepted 
between the place and the first meridian, we take the cor- 
responding arc of the equator^ and reckon the degrees upon it. 
It is in this way that the meridians are made to assist in 
determining the longitude of places. Instpad of graduating 



From north to souths little more than the northern parts of Africa and 
Uie Bonthem and central parts of Europe are given, and from west to 
east, 0* Gadibus usque ad Auroram et Gangem^) — from the Straits of 
Gibraltar {Pillars of Hercules) to India beyond the Ganges. The 
Mediterranean sea is in the middle of the earth, as known to thf 
ancients ; and hence its name, middle of the earA, not middle of {he 
land — a name by which the Baltic and other seas might as well hare 
l)een called. But with regard to the propriety of the terms longitude and 
latitude, as applied to the earth, it may be observed that, strtcUy sjtemb- 
mg^ they are correct ; lor the earth is actually longer in the direction si 
longitudi than it is in the direction of latitude — its equaUritU diamelv 
being longer than itMpdar by about twenty-tu ndles. See psge 40. 

c 2 
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gaeh of the parallel circlea fi)r the purpose of reckoning the 
longitude of the places over which they pass, we have only 
to follow the curve or course of their meridians* to the 
equator, and count the number of degrees upon the corres- 
]«onding arcs. The corresponding arcs of the equator, and 
])araUels of latitude, are included between the meridians 
which run through them, at right angles, from pole to pole ; 
and it is evident that each of them contains the same nun»- 
ber of degrees; for the circles of which tbey are equal 
parts, like all other circles, contain 360 degrees each. But, 
though each of these corresponding arcs contains the same 
number of degrees, it is evident uiat the arcs themselves, 
and conse({uentl}r the degrees marked upon them, are of 
unequal length. The length of a degree depends upon the 
magnitude of the circle, of which it is the 360th part. If 
the circle be 360 miles, or feet, or inches in circumference, 
a degree, or the 360th part of it, will be a mile, a foot, or 
an inch, as the case may be. Now, as the equatorial circle 
IS evidently greater than any of the circles parallel to it, a 
degree on the former must be longer than a degree on an^ 
of the latter. The length of a cegnee on the equator i& 
sixty geographical, or about 69^ English miles ; the length 
of a degree on a parallel of latitude, dierefore, is less ; and, 
as the parallel circles get smaller and smaller in proportion 
to their distance from the equator, it follows that the 36( 
degrees, into which each of them is conceived to be divided, 
get less and less in the same proportion, till at the poles 
they diminish to mere points. 

The degrees of longitude^ therefore, are of unequal and 
constantly varying length — because they are the 360th 
parts of unequal circles, namely, the paraUeb of latitude; 
while for a similar reason, the degrees of latitude are all 
equal — because they are the 360th parts of equal circles, 
namely, the meridians. In reducing the degrees of latitude 
to miles, therefore, we have to multiply them by sixty for geo- 
graphical, and by 69^ for English miles ; while the degrees 
of longitude, except at the equator, must be multiplied by a 
leas and constantly decreasing number. As the length of a 



^ If a meridiaA does not pass through the place, follow the cnnre or 
eoaTse or As nearest, and make the necessary allowance for the differeuM 
^ * ' -"d the meridian of the place. 
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iogree of longitude evidently depends upon the distance of 
the place from the equator, there is a table in almost eyerT* 
treatise on Greography' showing the lenjjth in miles of a 
degree of longitude at every degree of latitude. For in- 
stance, at sixty degrees north or south latitude the length 
of a degree of longitude is stated to be thirty miles. If we 
wish, therefore, to reduce the degrees of longitude to miles 
in latitude sixty degrees, we must multiply them by thirty ; 
and if the latitude of the place is more than sixty degrees, 
■>f course we must multiply by a less number than thirty. 

Another difference between latitude and longitude is, that 
the former is counted only quarter round the earth — namely 
from the equator to the poles ; while longitude is reckoned 
east and west from the nrst meridian half round the earth. 
The greatest latitude, therefore, that a place can have is 
ninety degi'ees north or south, while longitude may extend 
to 1 80 degrees east or west from the first meridian. It is 
evident that the extremes of latitude are the poles of the 
earth, each of which is ninety degrees distant from the 
equator, north and south, and consequently 180 degrees 
asunder. But the extremes of longitude, like many other 
extremes, meet at the same point — for it is evident that if 
two persons travel half round the world, setting out from 
the same place, the one due east and the other due west, 
they will meet at the same point. It is obvious, therefore, 
that places 180 degrees east, or 180 degrees west longitude, 
are under the same meridian. 

We have stated that the degrees of latitude are all equal, 
because they are the 360th parts of equal circles, namely, 
the meridifuis; but strictly speaking, this is not entirely 
correct. Our great philosopher, Sur Isaac Newton, held 
that the earth, m consequence of its motion round its axis, 
was an oblate and not a prolate spheroid, as was maintained 
by some of the continental astronomers.*^ By an oblate 

• See page 48 for this table. 

^ We nave seen (page 25) tbat the tendency of a body in motion is, 
to move forwaid in a atraighi line. Hence the constant eflfbrt of a body 
moving round a centre to fly off in a taneent to the circle it describes. 
A sling, or a stone fastens a to the end of a string and whirled round, 
exemjiftes the principle. If the string breaks, or is let go, the stone 
flies off in a straight line or tangent to the circle it described -while re- 
volving. Hence, as the earth revolves on its axis, every particle on its 
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qiheroid was meant that the earth was flattened in the 
direction of the poles, and protuberant about the equator ; 
and actual measurements of the earth*s surface have proved 
that this is the case. For instance, it has been ascertidned 
that a degree of a meridian near the polar circles is rather 
more than half a mile longer than a degree of the same 
meridian near the equator ; from which it follows that the 
earth's surface must be flatter in th<^ direction of the poles 
than it is about the equator. For the longer a degree is, 
the greater is the circle of which it is a 360tn part, and the 
greater the circle, the less is its curvature, or, in other words, 
the more nearlj it approaches to a straight line, and conse- 
quently the flatter is the surface which it bounds or passes 
over. li' a surface is perfectly yia< it is evident that a line 
bounding or lying along it is perfectly straight; and if a 
surface is curved, a line bounding it follows the curvature, 
and is consequently curved in proportion. 

The degrees of latitude, therefore, in consequence of the 
flattening of the earth about the poles by its rotatory motion, 
are a little longer in proportion to theur distance flrom the 
equator ; while the degrees of longitude, on the contrary, 
get less and less in that direction, till, at the poles thcj 
diminish to mere points. But the diflerence between ih& 



surface hu a eonstuit tendency to fly off in a tangent to the circle it 
describes, and the farther the particle is from the centre of motion, the 
stronger is its tendency to fly off, because the greater is the velocity 
with which it is moyinc. Particles about the ecfucUor, therefore, have 
a stronger tendency to fly off than particles in the direction of, or about 
the poles ; because as they descrioe greater circles in the same time, 
their velocity is greater. Hence, £rom the greater effort of the particles 
about the equator to escape, the earth is bulged out or protuberant in 
that direction ; and for a similar reason the pa^s about the poles, -where 
the rotatory motion is least, are flattened In proportion. Thb principle 
may be fiuniliarly illustrated by dipping a mop in water and twirling 
it round. When taken out of the waiter it is lumpish and shapeless ; 
but, if twirled briskly round, its jparts diverge, the water flies off in 
drops and m tangents to the circle it describes, and it assumes the form 
of an OBLATE SPHEROID. Again, if a flexible hoop be made to revolve 
with rapidity about a diameter, it will become flattened about the top 
and bottom, where the rotatory motion is least, and protuberant or 
bulged about the middle, where the rotatory motion is greatest. In 
other words, the figure which the hoop describes will be an oblate 

iPHSaOID. 
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degrees of latitude is so slight, that generally and practically 
epeakins, it may be said they are all equal. 

But how is a degree on the eartas surface measured? 
At page 4, we have shown that in consequence of the spherical 
surface of the earth, the polar star appears to a person tra- 
velling due north or south, to ascend, or descend in the 
heavens, in i>roportion to the space passed over. Upon this 
fact, a most important principle in Geography is established, 
namely, that me latitude of a place in the northern hemi- 
sph'ere, always corresponds to the altitude of the polar star ; 
and hence, to ascertain our distance from the equator, in 
the Atlantic Ocean, for instance, we have only to take the 
altitude of the polar star, and our latitude is determined. 
If the polar star, for instance, is 10, 20, or 53 degrees above 
the horizon, we may conclude with perfect certainty that 
our distance from the equator is 10, 20, or 53 degrees, as 
the case may be. 

To make this perfectly clear, suppose we were at the 
north pole of the earth, our distance from the equator or 
latitude would be ninety degrees ; and the distance of th« 
polar star from the horizon, or its altitude, would be ninety 
degrees also; far in that position it would appear in our 
zenith, or right above our heads ; and consequently, ninety 
degrees above the horizon. Now, suppose we travel ten 
degrees in the direction of the equator,* or due south, our 
distance from the equator would be diminished from ninety 
to eighty degrees ; and the polar star would appear to have 
descended in the heavens in the same proportion, that is, 
our latitude and its altitude would be each eighty degrees. 
If we travel twenty, or thirty, or any number of degrees, 
under ninety, due south, from the pole towards the equator, 
our latitude and the altitude of the polar star will be found 
to decrease in proportion. Half-way between the pole and 
the equator, for instance, our latitude will be forty-five 
degrees, and the altitude of the polar star forty-five degrees 
also ; and if we travel to the equator, there will be no latitude^ 
because we are no distance from it ; neither will the polar 



* It is obvioni that if we move at all from our nipposed position, i1 
most be in the direction of the equator, or to the eouthward. In the 
■ame waj, if a person move from the eouih pole, no matter is what 
bisection, it will he northward. 
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scar haTO anp aliUude^ for it irOl, in this case, be on tlia 
horizon. 

This simple and beautiful principle in Geography, not 
onlj enables us, even in the middle of unknown seas, to 
ascertain our position on the earth*8 surface irith regard to 
the equator, but it also furnishes us with the means of mea- 
suring the surface, and determining the magnitude of the 
earth. 

As our latitude (Dublin) is 53^ 23% the altitude of the 
polar star above our horizon, is the same number of degrees 
and minutes, namely, 53° 23'. Now, if we travel due north, 
or due south, till we find that the polar star has increased 
or decreased a degree in altitude, it is evident, from what 
has been said, that we have travelled a degree on the eartVs 
surface. And if we measure the distance between the point 
of departure, and the place from which the polar star seems 
to have increased or decreased a degree in latitude, mating 
due allowance for elevated ground, we have the length of a 
degree, or a 360th part of toe circumference of the earth ~« 
and, if we multiply by 360, the entire circhmtereucb. The 
length of a degree on the earth's surface is found by actua) 
measurement to be about 69^ English miles,* which, multi- 
plied by 360, gives about 24,890 miles for the entire circum- 
ference; and, as the diameter of a globe or circle is something 
less than one-third of the circumference, we conclude that the 
length of the diameter of the eabtr is about 8,000 miles.^ 

The latitude of a place may also be found by the meridiaic 
ALTITUDE of the suu, or its height above the horizon at twelve 
o'clock, on any day of the year. For every circle supposed 
to be drawn on the earth, there is a corresponding circle on 
the heavens. The equator of the earth, for instance, cor- 
responds to, and if extended to the heavens would coincide 

* The length of a degree of a meridian in latitude 45 degrees, is found 
by actual measurement to be 69 miles, 79 yards, which mav be taken aa 
the mean length of a degree on the earth*s surface. A degree on th« 
same meridian fisither northward or southward will, in consequence of 
the oblate figure of the earth, vary a little in length. At the Arctic 
circle, a degree is about 386 yards more, and at the equator, about 558 
yards less, than at the parallel of 45 deg*-ees. 

*> The polar diameter, in consequence of the flattening of the earth «l 
the poles, and its protuberance about the equator, is less than the erao- 
tortal diameter by about 26 miles. The mean diameter of the earth is 
7.912 miles. See page 38. 
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with, tibe celestial equator. Hence, if we were at the equator 
of the earth, the celestial equator would be in our zenitlk, 
that is, directly over our heads. In such a position, it is 
evident that our zenith would be no distance from the celes- 
tial equator, because it would be in it ; nor would we be an j 
distance from the terrestrial equator, because we are sup- 
posed to be at it. 

It is also evident, that if we move from the equator towards 
either pole, that is, north or south, our zenith distance from 
the celestial equator will increase in proportion to the space 
oassed over ; for, as the whole distance between the celestial 
squator and the poles of the heavens corresponds in the 
number of degrees to the whole distance between the terres- 
trial equator and the poles of the earth, (the former being 
the fourth part of a celestial, and the latter, the fourth part 
-of a terrestrial meridian,) it follows that a corresponding 
part of the one will be equal, in the number of degrees, to 9 
eorresponding part of the other. Hence, if a person, setting 
out from the equator travels due north ten, twenty, or any 
number of degrees, a right line from his head to the heavens 
woul<l describe an equal number of degrees on the corres«> 
ponding celestial meridian. In other words, bis zenith 
DISTANCE from the celestial equator wiU be equal (in the 
number of degrees) to his distance from the equator, that is, 
to his LATiTUDij. If he travelled ninety degrees, for instance, 
north from the equator, his zenith would be the same num- 
ber of degrees north from the celestinl equator ; for, in such 
a position, the pole of the heavens would be directly over his 
head, and the celestial equator in his rational horizon. 

It is evident, from what has been said, that the latitude of 
any place may be found by determining its zenith distance 
from the celestial equator. But how is this done ? If the 
equator were marked on the heavens, as it is upon an arti- 
ficial glob^ we could at once determine the latitude of any 
place, by measuring the arc of the meridian intercepted be- 
tween the zenith of that place and the equator. But though 
the equator is invisible, its exact position in the heavens is 
easily ascertained. For if the sim is north of the equator, 
as he is frt)m the Vernal to the Autumnal Equinox, we have 
only to subtract his DECUNATioN^from his meridian altitude 

• The Bon'i declination, that is, bis distance from the eauatoi^ 
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to find the altitude of the equator ; and having thus found 
the height of the equator above the horizon, we have its 
distance from the zenith of the place in which the observa- 
tion is made, and conse€|uently, the latitude, for we have 
only to subtract the altitude of the equator from niTiety 
degrees, (the whole distance between the horizon and the 
zenith), and the difference will be the zenith distance of the 
place from the equator which, as we have just seen, will 
give us the latitude. For example, suppose the captain of 
a ship at sea, north of the equator, finds by his quadrant 
tliat the altitude of the sun, at twelve o'clock on any given 
day, say the 2l8t of June, is 70 degrees, he subtracts the 
sun's declination for that day, namely 23| degrees, from 70 
degrees, and the difierence 46^ degrees gives him the alti- 
tude of the equator. And having thus round the altitude 
of the equator (46)- degrees), he subtracts it from 90 degrees, 
and the difference (4d| degrees) will be his latitude. 

But if the sun is south of the equator, his declination for 
the day is to be added to his meridian altitude, to find the 
altitude of the equator, which having found he proceeds as 
before. And when the sun is in the equator, as on the 20th of 
March, and the 22nd of September, his meridian altitude will 
at once give the altitude of the equator ; for in these cases, 
there is no declination to be either added, or subtracted.* 

We have seen how latitude may be found without the aid 
of maps and globes, even in the middle of imknown seas ; 
and we have now to show how longitude may be ascertained 
under similar circumstances. 

As the earth turns once round on its axis before the sun 

ifl calculated for every day in the yeur, and inserted in the Nautical 
Almanac. Dedinaiion on the heavens corresponds to latitude on the 
earth. 

» On the same principles the latitude of a place may be found hy 
taking the meridian altitude of the moon, or of any fixed star whose 
dedination is known, (and the declinations of the principal stars are 
known and inserted in the Nautical Almanac), should the zenith 
distance of the sun, moon, or star, when on the meridiai^ be taken, 
instead of the altitude, it will eridently amount to the same thing ; for 
if we know the distance of any body from the zenith we have only to 
subtract it irom 90** to find its distance from the horizon ; that ia, its 
altitude. The zenith distance is more convenient on kmdf because 
from tibe inequidities of the earth's sur&ce, it is difficult to obtain a 
true honbEontsi boundary. 
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in twenty-four honrs, eyerj point on its surface, except the 
poles, describes a circle* or 360 degrees in that time. And 
as the earth turns round from toest to east^ it is evident, that 
places to the eaat will be turned to the sun sooner than places 
to the toeat ; and the proportion will be, an hour for eyerj 
fifteen degrees. For as the earth turns once round, or de- 
scribes 360 degrees in twenty-four hours, it will in one hour 
turn round the twenty-fourth part of 360 degrees, that ^ 
fifieen degrees. Fifteen degrees, therefore, on the earth's 
surface, from east to west, correspond to an hour of time. 
To persons residing fifteen degrees easi of us, the sun will 
rise, reach the meridian, and set, an hour earlier than with 
us ; and their time will, in consequence, be an hour before^ 
or in advance of our time. When it is 6, or 12, or 8 o'clock 
with us, for instance, it is an hour more with tiiem, that is, 
7) or 1, or 9 o'clock, as the case may be. To persons living 
twice fifteen degrees to the east of us, the difference in time 
will be two hours ; and so on in the proportion of one hour 
for every fifteen de^ees — or, which is the same thing,b four 
minutes for every degree. To persons living to the west of 
ns, the reverse of this is the case.^ Their time is after our9 
•n the same proportion, namely, four minutes for every 
degree, or one hour for every fifteen degrees. 

Hence, by knowing the dinerence of the longitudes of any 
two places, we can at once determine the difference in their 
time ; and in like manner, by knowing the difference in their 
time, we can determine the difference in their longitudes. 
On most globes and maps there is a meridian drawn uirough 
every fifteen degrees of longitude, in all twenty-four meri- 
dians, to correspond with the twenty- four hours of the day; 
and if we wish to ascertain the difference in the time of 
any two places, we havQ only to count the number of meri- 
dians between them, each of which corresponds to an hour« 
At the place to the east, the time will be quicker, in the 



• See note, page 38. 

^ Af Ae earth tarns 360 degreei in twenty-four hours, it will tain 
one degree in the 360th part of twenty-four hours, that is, in four 
minntes. Or, in other words, as the earth tarns fifteen degrees in ma 
hoar, in the fifteenth part of an hour, that is, four minutes, it will tuza 
one degree. 

• Or rather, it is the same thing ; we live to the eaet of them and 
therefore, oar time comes earlier. 
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proportion of an hour for eyery meridian,^ or four minutes 
for every degree. 

We are now supplied with a principle which enables us, 
at sea, or in any unknown region of the earth, to determine 
our longitude, or distance east or west from the firbt^ meridian. 

The CHRONOMETER, which we are supposed to bring with, 
us, shows us London or first meridian time ; and our own 
watches, as regulated by the sun, show us the time of the 
place in which we happen to be. Now, the difference be- 
tween these times, that is, between the chronometer, set to 
London time, and our own watch, as regulated by the sun, 
ensbles us to determine our distance, east or west from th<' 
first meridian For, if the difference be one, or two, oi 
three, or six hours, then our distance from the first meridian 
or longitude, will be fifteen, thirty, forty-five, or ninety de- 
grees, as the case may be. And if our time is in advance 
of, or before London time, then we are so many degrees 
fast longitude; but if behind or slower, so many degrees 
vest longitude. For, as we saw before, time comes earlier 
to the east^ and later to the west. If when it is 12 o*clock 
by our watch, for instance, we look at the chronometer, and 
find that it is 10 o'clock by it, we conclude that we are 
twice fifteen, or thirty degrees to the ea&t of the first meri- 
dian. But if in this case, it is one, two, or three o'clock by 
the chronometer, then are we fifteen, thirty, or forty-five 
degrees west of the first meridian. 

In the case we have supposed,** the sun is opposite to us, 
or on our meridian ; and as the meridian of London is, as 
shown by the two hours' difference in time, thirty degrees 
to the west of us, it is evident from what has been said, that 
it will be two hours before London, and the places in a Une 
with it, north and south, will be in a similar position with 
regard to the sun. When by the earth's rotation this takes 
place, it will be 1 2 o'clock along the meridian of London, 
mstead of 10 ; and instead of 12 with us, it will be 2 o'clock 
for we now shall have moved thirty degrees to the east ot 



• That is, for everj fifteen degrees ; » meridian being rapposed to be 
drawn through every fifteen degrees of longitude. If a meridian ba 
drawn through every ten degrees, it will, of course, represent forty 
minutes. 

» That It IB 12 o^dock hj onr watch, as regulated by the bob. 
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Ofur former position with regard to the sun, that is, we shall 
have passed the meridian two hours ago. But if it be 2 
o'clock by the chronometer, when it is 12 o'clock by us, the 
meridian of London must have been opposite the sun two 
hours before, as in this case we are thirty degrees to the 
west of it. 

But as even the best chronometers fail to keep exact time, 
other methods for finding the longitude have been sought. 
The eclipses of Jupiter's satellites enable mariners to ascer- 
tain London or first meridian time, and thus to determine 
their longitude. In the Nautical Almanac the precise times 
in which the several satellites appear eclipsed to a spectator 
in London are calculated for two or three years in advance, 
Bo as to serve for long and distant voyages, and inserted in 
a table composed for the purpose. And hence, when a navi- 
gator wishes to regulate his chronometer, or to ascertair 
London time, he watches for an eclipse of one of these satel- 
lites, and by comparing the time m which it becomes visible 
to him, with the time in which, according to his almanac, it 
«s visible to a spectator in London, he is enabled to deter- 
mine his longitude. For instance, if an eclipse, which is 
calculated in his almanac to appear to a spectator in London 
•It 11 o'clock on a certain night, becomes visible to him at 
8 o'clock the same evening, it is evident, as it will be seen 
by both at the same moment, that he is three hours behind 
London time, and consequently three times fifteen degrees 
to the west of the first meridian. But if he observe an 
eclipse taking plf.ce at 12 o'clock at night, for instance, which 
his almanac states will appear in London at 8 o'clock the 
■ame evening, it is evident that he is four hours in advance 
of London time, and consequently four times fifteen or sixty 
degrees to the eastward of the first meridian.* 

* What is said her* is merely in illustration of the principle, as this 
method of finding the longitude is found to be impracticable at sea, in 
consequence of the motion of the vessel. For, in order to observe these 
eclipses, it is necessary that the telescope should be perfectly steady. 
Bendes it would be requisite, either that the vessel should remain at 
the place at which the time was regulated by the sun, till the eclipse 
•oeurred ; or that the distance she may have moved etut or u^est dnnns 
the interval should be known and taken into account. The eclip^s (tt 
the moon and of the sun are better adapted for this purpose, but they 
tM of rare occurrence. 

The longitude at tea may be foimd when the moon is visible, bv 
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We have seen how the circumference, diameter, and 
general magnitude of the earth have been determined ; and 
we have been made acquainted with the means by which 
the relative and actual positions of places on its surface maj 
be ascertained — we shaU now show how the distance between 
any two places on globes or maps may be found. 

If the places are on the same meridian^ but in different 
hemispheres, we have only to multiply the sum of their lati- 
tudes by 60 for geographical, or by 69 -Ay* for English miles 
to find the distance between them. For instance, if one of 
the places is 20° north, and the other 10° south of the 
equator, the distance between them in degrees of latitude is 
evidently 30, which, multiplied by 60, gives us 1,800 geo- 
grapblcsd, or, by Gd-fjj, about 2,080 English miles. If the 
places are on the same meridian, and in the same hemi- 
sphere, thd difference between their latitudes, multiplied by 
60 for geographical and 69-Aj for English miles, gives ua 
the distance between them. For instance, if one of the 
places is 10° and the other 30° north latitude, we have only 
to subtract 10 from 30, and multiply the difference as before. 

If the places are on the same parallel, their distance from 
each other in degrees is found in like manner — that is, by 
adding their longitudes, if in different hemispheres — or by 
pubtracting them from each other, if in the same hemisphere. 
But their distance in miles is found not by multiplying by 
aixty^ as in reducing the degrees of latitude^ but by the 
number of miles contained in a degree of longitude on that 
parallel under which the places in question lie.* For in- 
stance, if one of the places is ten degrees east, and the other 



taking her angular distance from the sun, or from one of nine con- 
spicuous stars which lie near her orbit or path. The distance of the 
moon from the sun, and from these nine stars^ is given in the Naatical 
Almanac for every three hours of Greenwich time ; and the general 
principle is, that the difference between Greenwich time as noted in the 
Almanac, and the time at the place where the lonntade is sought, 
when converted into degrees, will be the longitude of Uie ship. This ia 
called the lcnar method of finding the longitude. 

* Or, in round numbers, by seventy, the result^ of course, will be a 
little in excess. 

* If for geographical miles. 

* The number of miles in a degree of longitude in every l*titade k 
fhund in the table mentioned, page 4A. 
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tirenty degrees west of the first meridian, it is evident that 
the sum of their longitude (10° E. + 20° W. = 30°) gives 
their distance from each other in degrees of longitude ; but 
if the places are on the same side of the first meridian, the 
one say 20° and the other 40° east of it, it is equally evident 
that the difierence in their lonoritude (40° — 20° = 20°) 
gives their distance from each other in degrees of longitude. 
And it is clear from what has been said that to reduce these 
degrees to milesy we must multiply not by 60, except at the 
equator, but by the number of miles contained in a degree 
cf longitude in that particular latitude in which the places 
in question lie. By referring to the table, we find that the 
number of miles in a degree of longitude in our latitude 
(Dublin) is about 36 miles. If we wish, therefore, to find 
the distance in miles between Dublin and Manchester, for 
instance, which are nearly under the same parallel, we have 
merely to multiply the Afference between their longitudes 
(6° 20' and 2° 14') by 36, and the result will be about 150 
miles. 

But when, as is generally the case, two places are on dif- 
ferent parallels and different meridians, we have merely to 
Uike the distance between them with a pair of compasses or 
piece of tape, and measure it on the equator, or graduated 
aide of the map. This will give us their distance in degrees, 
which, as they are degrees of a great circle, we may reduce 
to miles by multiplying by 60. We say degrees of a grea^ 
circle because it is evident that the shortest distance between 
sny two points on the globe is an arc of the great circle 
which joins them ; and we measure this arc on the equator 
or on a meridian ; because, as all great circles are equal, it is 
immaterial which we adopt as a measure. For example, if 
the distance thus taken between two places on a globe or 
map is found when carried to the equator, or the graduated 
side of the map, to contain 10, 20, or 50 degrees, their dis- 
tance in geographical miles will be 10, 20, or 50 multiplied 
by 60. Iq measuring the distance between any two places 
or points upon a map, we take care not to use the graduated 
scale at the top or bottom; for the degrees represented 
there are degrees of longitude, which, as we have seen, vary 



* Qrtat drtU^tee pa^ 31. 
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in Icngtii according to their distiince from the equator. The 
graduated sides of a map, on the contrary, represent meri- 
oiuns — the degrees of which are all equal to 60 geographical 
or 69^ English miles. The sides of a map, therefore, should 
always he the scale by which the distance between any two 
plikces i*r points upon it must be measured. 

Before proceeding farther, the instructor should exercise 
his pupils in measunng, and calculating the distance between 
any two given points or places on the earth*s surface, as laid 
down in their maps. The subjoined table will enable them 
to convert the degrees of longitude into geographical miles, 
which they can easily reduce to English miles, rhey should 
also be exercised in converting longitude into time, and 



vtce versa. 
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CHAPTER V. 

ZOKB8 ClaMATES — TEMPERATURE. 

VTb have seen* that, in consequence of the inclination of 
the earth*s axis, and its constant direction to the same point 
in the heavens during the entire annual revolution,^ the 
northern and southern hemispheres are enabled to enjoj in 
their turn an equal portion of the light and heat of the sun. 
But though both hemispheres, generally speaking,*' enjoy 
an equal portion of light and heat, yet in the hemispheres 
themselves there is a great diversity of temperature, in con- 
sequence of the rays of the sun striking the surface directly 
in some parts and obHquehf in others. In those parts of each 
hemisphere which lie near the equator, the rays of the sun 
strike the surface more directly, and these regions are, in 
consequence, excessively warm ; wliile in the direction of, 
and aoout the poles, in both hemispheres, the sun shines 
more and more obliquely, and the consequence is, that the 
temperature in these parts of the earth becomes less and 
less in proportion. 

Hence the division of the earth^s surface into zones, and 
its subdivision into climates. The word zone means a 
girdle or belt, and the term climate a gradation. The zones 
are five in number — namelj, one tobbid, two tempebatk, 
and two fbigid. The torrid zone encompasses the middle 
or warmest part of the earth ; and hence its name torrid^ 
which implies excessive heat. This division of the earth 
extends to 23^ degrees on each side of the equator, and 
consequently comprehends a large and equal portion oi 
both hemispheres. Through the northern limit of the torri<l 
zone the tropic of Cancer is conceived to be drawn, and 
through the southern, the tropic of Capricorn. The torrid 
zone, therefore, lies between the tropics, and the sun is, 
consequently, always vertical or ov«r head in some part of it. 

The north temperate zone lies between the tropic of Cancer 
and the Arctic circle, and the south temperate, between the 
tropic of Capricorn and the Antarctic circle. Each of thesr 



9mPI)^ 18 and ai. ^ 8«f» vote, p. 22. • See p. 49 
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zones, therefore, is 43 degrees broad. Except in those parts 
which lie near the equator and poLir circle, neither the heat 
nor cold is in excess ; and hence these great divisions of the 
earth's surface have been denominated the temperate zones. 

The frigid zones extend from the polar or Arctic and Ant- 
arctic circles to the poles, and are consequently 23 J degrees 
broad each. In these regions of the earth the cold is exces- 
sive, particularly about the poles ; and hence they have been 
designated the frigid zones. The extreme cold of the frigid 
zones is occasioned by the total disappearance of the sun 
during the winter : and the great obliquity of his rays during 
the summer of their year. 

The extent of the zones in d^rees will not, it is evident, 
give us their real magnitudes ; but the following estimate 
will enable us to form an idea of their relative sizes. It has 
Deen estimated that if the entire surface of the earth were 
divided into 100 equal parts, the torrid zone would contain 
about 40 ; each of the temperate about 26, and each of the 
frigid zones about 4 of these parts. The inhospitable and 
frozen regions of the earth, tnerefore, are almost nothing 
when compared to the habitable parts of it. 

The division of the earth's surface into zones was found 
though natural'^ and appropriate, to be too general, and hence 
its subdivision into climaiet ; which mav be r^arded as tmali 
zones or girdles, encompassing the eartn from the equator to 
the poles. The different lengths of the days in different lati- 
tudes b the principle upon which this division was founded. 
At the equator, as we have seen,^ the days and nights 
are equal tnroughout the year — that is, they consist of 12 
hours each ; but if we recede from the equator, north or 
south, this equality will cease to exist. t\*hen the sun is 
aorth of the equator the days are longer than the nights in 
the northern hemisphere ; and when &e sun is south of the 
equator the reverse of this is the case ; and in the southern 
beuiisphere, of course, similar changes take place. 

At the equator the daj Is always 12 hours long, but at 
9^ 34' north or south or it, the length of the day extaids 



• Sm m^ 22 for th* mmhLrei pontic tf th* tbopicb and POLUi 
eirelis, Um bomidHMi tf llw 
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to 12^ hours. Now, if we conceive parallels of latitude to 
oe drawn through those points of the earth's surface which 
are 8° 34' distant from the equator north and south, we 
have inclusive the first climate m each hemisphere. Again, 
at the distance of 8» 10' more, or in latitude 16* 44' nortp 
and south, the length of the day is found to be half an hour 
longer — that is, 13 hours ; and here, the boundary of the 
second climate, in each hemisphere, is conceived to be drawn. 
And, as the day increases from 12 hours at the equator to 24 
hours at the polar circles, it is evident that there are 24 
climates between the equator and each of the polar circles , 
for in every place where the day is longer by half an hour a 
new climate is conceived to commence. But from the polar 
circles to the poies, the climates are reckoned not by half- 
hours but by months; for in these latitudes the sun, during 
the summer, is for months above the horizon. From the 
polar circles to the poles, therefore, there are six climates, 
in each of which the days exceed each other in length by an 
entire month. 

But it should be observed that, since the introduction of 
the parallels of latitude, the division of the earth into climates 
IS bttle regarded — particularly as the temperature of a 
country is not always found to correspond with its climato 
or the len^h of the day. The south of Labrador and north 
of Ireland, for instance, are in the same climate — that isi, 
the length of the day and the distance from the equator are 
the same ; yet the temperature or degree of heat enjoyed 
by these countries is very difierent. In Table Bay, in 
Labrador, latitude 54°, tlie mean temperature is stated to 
be 32 d^rees — that is, at the freezing pomt; while in the 
same latitude in Ireland the mean temperature is nearly 50 
dcCTces.* 

The general principle, therefore, that the temperature of 
a place is in proportiox^ to its latitude or distance from the 
equator, is subject to great modifications. If a place is 
situated in mountainous or elevated regions — or in the 
proximity of unreclaimed countries or frozen seas, it will be 
found much colder than its latitude or distance fix)m the 



• In DnUia, latitade 53* S3', tii* imhi tampwtton is about 50 
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eqnator ironld lead us to expect. But if, on the other hand, 
a pUce is in the vicinity of. parched and sandj deserts, or 
IP sheltered and snnnj Tallejs, its temperature will be much 
higher than its di2»tance from the equator would lead us to 
inter. 

The eitj of Quito, for instance, though in the middle of 
the torrid zone, enjoys a moderate temperature, not ex- 
ceeding in the mean, it is stated, 53 de^ees ; which is about 
the mean temjierature of the citj of ^l ew York in latitude 
40^ 42' ; and of Amsterdam, which is still farther from the 
e<{uator, namelj, 52^ 22'. The moderate temperature ol 
Quito is owing to the elevation of the plain ' in which it is 
situated, and to the cooling ell'ects produced by the snow- 
japped mountains which encompass it, such as Chimborazo 
and CotopaxL 

The northern parts of North America and of Asia are 
instances of the chilling effects produced by unreclaime<i 
soils — proximity to frozen seas — and exposure to cold bleak 
winds. ^ 

On the other hand, the north of Africa, the south of 
Europe, the Mediterranean Sea, Syria; and Asia Minor, in 

consequence of the heating effects produced by their proxi- 



* Upwards of 9,000 feet above the level of the tea. 

^ The northern parts of Asia and North America are greatly ezposea 
to the polar winds. There are no ^noontains to protect uiem m>m ^eii 
influence ; and besides, in cons^uence of their northern aspect or de- 
clivitv^ the rays of the sun strike tee surfiRce more obliquely. 

A dt'clivity towards the eqm^Uiir on the contrary, increases the tem- 
peratuie, by presenting tiie sorfaee more tiUrectly to the rays of the 
sun. ** If the sun, when tn the mrridian, is 45 degrees, for instance, 
above the horizon, his rays fall perpendicvJarly on the side of a hill 
facing the &c>uchat &n equal &n 2 le while tbe plain below reoeiTes tha n at an 
angle of 5 degree*. Supposing the north side of the hill to have a 
siinilar slope, uie rays would TMupafoUel to its surface, and their effect 
be very trilling ; liut I' ilhe declivity were still greater, the whole sur. 
face would be m the shade.** — Library of Ueefw. Knowledge. 

Hence in selecting a fane, a field, or a sarden, one with a southern, 
or ratlter a south-western aspect, should be preferred ; because it re- 
ceives the rays of the sun tnore directly^ and during the warmest part of 
the day. For a similar reason, a &rm with a north-eastern aspect 
should not be chosen. In the Vallais, in Switzerland, it is stated, that 
the Alps are, on the north and north-eastern sides, covered with per- 
^)etual snow, while N-incyards and orchards flourish on the opposite sioos. 
And wp have all felt how modi warmer the south side of a hUI is thas 
th« aortli*ni, or aorth wurtssii side. 
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mitj to the burning deserts of Africa and Arabia, have a 
luuch higher temperature than their respective hititudes 
vrould lead us to expect. 

Periodical and prevailing winds have a great effect upon 
climate. When they come from wanner regions, they in- 
crease the temperature of the countries over which they 
pass; and when they come from colder regions, they decrease 
the temperature in proportion. ' 

Large tracts of water, also, have considerable effect upon 
climate. The temperature of water is much more equable 
than that of land ; and hence, islands and countries adjoin- 
ing seas, have a much more uniform climate. In summer, 
their temperature is lower, and in winter higher, than their 
reactive latitudes would lead us to expect; and hence, the 
dinerence between an insular and continental climate, though 
equally distant from the equator. For instance, though 
Edinburgh and Moscow are nearly in the same latitude, 
their climates are very different. In Edinburgh, the heat 
of sununer and the cold of winter, are modified by its in- 
sular position, and its general temperature is, in consequence, 
much more equable than that of any place in the saui<» lati • 
tude having a continental situation. In Moscow, for mstance, 
the cold in winter is sometimes so intense as to freeze quick* 
silver, and in summer, the days are ofien as hot as at Kaples. 
The thermometer at Moscow ranges, it is stated, from \0° 
m winter to 67^ in summer, whue in Edinburgh it varies 
from about 28° to 59® during the year. 

The climate or general temperature of a place, therefore, 
cannot, except in a general sense, be determined by its dis- 
tance from the equator. To know it accurately, we must 
be made acquainted with its particular situation, and the 
local influences to which it is subject 

To give a more distinct view of the distribution of heat 
over the globe, the celebrated traveller Humboldt has, from 
observations and experiments made by himself and others in 
different parts of the world, traced a number of isoTHESMAii ^ 

• " In the United States, the winds often produce, alternately, the 
eold of the polar regions, and the warmth of the Ghilf of Mexico — the 
moisture ot^the ocean, and the dryness of the land.** — Woodbridge's 
Gtografjhy. 

^ Jsothermal, from two Greek words, whieh signify of equal heai or 
tanperatme. 
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if ft regular zone, ezlendinff 20^ on each mde of the equator. 
Tlie mean temperature of uiis r^on yaries from 81 ^ in the 
middle, to 78^ on the northern and aouthem borders. 2. Tha 
region of the sM^or-cone, in which the mean temperatore 
ranges from 78^ on the equatorial border to 68^ on tfat 
opposite. 3. The region of the olive and>?^, which comprises 
all those parts of the earth*8 surface where the mean tem- 
perature ranges from 68^ to 59^. 4. The region of the vnic- 
grape, which is comprised between the isothermal lines of 59 
and 50 degrees of mean temperature. 5. The region of the 
oak and wheats which lies between the isothermal lines of 50 
and 41 degrees of mean temperature. 6. The region of the 
/!r, pine^ and birch, which is comprised between the isother- 
mid lines of 41 and 32 degrees of mean temperature.' 7* The 
r^ion of the lichens and mo»se$, which are found after ererj 
other species of vegetation ceases. 

Of course, it is not to be supposed that the plants and 
vegetables here specified are coimned to the regions which 
have been called by their names. All that is meant is, that, 
as they respectively require a certain temperature to bring 
them to maturity, we are to expect them, in perfection, in 
those parts of the earth only in wnich the specified tempera* 
ture is found. 

In ascending a lofty mountain, particularly m a warm 
country, we may expect to meet with the plants and vege- 
tables of different climates, as the temperature in such cases 
IS generally found to decrease in proportion to the elevation 
of the surface. If the mountain be near the equator, about 
its base we may expect to find the aromatic trees of the 
torrid zone; on its sides the sugar-cane and cojffee-tree of 
the tropics ; higher up, the oUve eoidfig of Spain, Italy, and 
Turkey; higher still, the vines of France and Germany; 
next, Uie ooAs, e/ms, and beeches of England and the north of 
Europe ; next, the firs and pines of Scotland and Scan- 



• " In L*pland there sre pine forests on the continent at Enont^ds, 
where the mean annual temperature is only 27 degrees ; while on the 
island of Mageroe, where it is more than 32 degrees, only a few scantf 
shmhs are to be seen. The more vigorous Tegetation of Enontekeis. ii 
the effeet of a wanner summer ; the mean temperature of July being 
there 69A", whereas at the isle of Mageroe it is only 46^"*.^— Library 
fif Usefiu Knowledge. 
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iinayia ; and lastly, the lichens and mosaet of Lapland. Of 
course, such a regular succession of yeoetabls zones is not 
to be expected ; but, ffenerally speaking, a loflj mountain, 
in a warm region, wil( from its base to its summit, exhibit 
the appearances of different zones and climates. On the 
Peak of Tenerifie, Humboldt met with, and has described 
five of such zones. And ^ Toumefort, about the base of 
Mount Ararat, found the ordinary plants of Armenia ; a 
little way up, those of Italy ; higher agfdn, those which grow 
about Paris ; afterwards, the Swediw j^nts ; and higher 
still, those of Lapland.'* And Etna has been oflen described 
by travellers as exhibiting from its base to its summit the 
extremes of climate and vegetation. 

We shall conclude the subject of temperature with a few 
observations on the snow-lin b. The snow-line, or the line 
of perpetual congelation^ is the imaginary line which marks 
the height at which perpetual snow begins. The height of 
this line depends upon the latitude, and the other circum- 
stances which affect and modify temperature. Generally 
speaking, it is highest in the torrid zone, from which it gra- 
dually descends till it touches the surface in the polar or 
frozen regions. The following table will give a general idea 
of the height of the snow-line in different latitudes in the 
northern hemisphere.' 

HCIOHT OF THE SNOW-LIRB IN DIFFERENT LATITUDES. 



Lstttndo. 


Hflio Tempnatnre.* 


Height in Feet. 


()• 


81» 


16,000 


!©• 


B\* 


1G,500 


20* 


78» 


17,000 


30« 


71» 


14,000 


40« 


62* 


10,000 


BO* 


63» 


6,000 


60* 


46» 


5,000 


70* 


88« 


1,000 


W 


33» 






It appears from the foregoing table, which, however, 
should be regarded only as a general approximation to the 



• At tU level of the m». 
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truth, that if a person in the middle of the torrid zone is 
elevated 16,()bo feet above the level of the sea, he will find 
himself, as far as cold and climate are concerned, transported 
to the frozen regions of the frigid zone. It appears also, 
which seems rather surprising, that the snow-line is higher 
at the distance of 20 degrees from the equator, where we 
would expect it to descend, than it is in the middle of the 
torrid zone. But the reason of this is obvious. At the 
equator, the sun is "never more than 12 hours above the 
horizon, while in the vicinity of the tropics, the days, during 
the summer, are about 13( hours in length ; which, as the 
sun is vertical, or nearly so, during that period, causes the 
temperature to be higher than at the equator, and conse- 
quently, increases the elevation of the snow-line. 

But why, it may be asked, should the heat decrease in 
proportion to the elevation of the surface ? One would 
'Jiink that it should be warmer at the top than at the bottom 
of a mountain, seeing that it is nearer to the sun, and more 
exposed to his rays. But five miles, the height of, perhaps, 
the highest mountain in the world, amoimt to nothing when 
compared to the immense distance of the sun from the earth; 
and it is well known, that there is often as much, and even 
more heat from the reflected, than there is from the direct 
rays of the sun. When the rays of the sun strike upon the 
earth, they accumulate about the surface ;* and are thence 
reflected into the air, and difiiised about the objects around. 
Hence, in valleys and plains, the heat is greater than it is 
on mountains and elevated surfaces in the same locality. 
In the one case, the heat accumulates about the surface, 
and L3 difiiised about the air and the objects near it ; whilQ 
in the other, the heat is reflected into the thin, clear air, 
which surrounds the mountains, and is dispersed by the 
winds which sweep over them before it has time to accu- 
mulate. 

Generally speaking, we should expect the snow-line to be 
lower in the southern hemisphere, than in the northern, in 



* The more imperviooi the surface is to the rays of the wan, the 
greater will be the reflected heat. Hence, in walkine along the paved 
itreets of a town, we feel mnch -warmer than we should if walking 
through a field in the countiy. The reflection of the rays from the 
walLi or sides of the houses increases the heat reflected &om the street. 
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eqaal latitudes; because the southern is colder than the 
northern hemisphere ; but not, perhaps, so much so, as is 
orenerally believed. Humboldt says, that near the equator, 
and indeed through all the torrid zone, the temperatures ol 
the two hemispheres appear to be equal ; but that the dif- 
ference begins to be f^t in the Atlantic, about 22^ of lati- 
tude ; the mean temperature of Kio Janeiro and Havannah, 
places at about an equal distance from the equator (23°), 
being in the latter instance 76° 4', and in the former 74° 5' 
In Patagonia, between 48° and 52° of latitude, the temper- 
ature of the warmest month is said not to exceed 42 degrees ; 
while at Petersburgh, in latitude 60°, it is 66° ; and in Van 
Diemen's Land, the summers are 10 degrees colder than 
they are in Italy in the same latitude. But, as we are pre- 
pared to expect, from what has been said on the difference 
between an msular and continental climate in the same lati- 
tude, the winters are milder in Patagonia and Van Diemen's 
Land, than they are in the corresponding latitudes in Russia 
and Italy. 

No inhabited land has been discovered in the southern 
hemisphere beyond 54° or 55^ of latitude ; while in the 
northern hemisphere, the habitations of men are found 
several de^ees beyond the 70th parallel. Snow has been 
seen to SSi at the Straits of Magellan in the middle of 
summer ; and the island of South Georgia, in latitude 56°, 
is covered wFdi perpetual snow. 

Three causes have been assigned for the difference m 
temperature between the northern and southern hemi- 
spheres. First, the great disproportion between the water 
and the land in the southern hemisphere, which causes its 
climate to differ from that of the northern, in the same way 
as an insular climate differs from a continental one, in the 
same latitude. Secondly,* as the sun is nearly eight days 
in the year longer on the northern side of the equator, than 

* That portion of the earth*s orbit which lies above the Bun, or north 
of the equator, contains about 184" ; that under the sun, or south of the 
equator, about 176" ; and hence the sun, in the course of the year, is 
nearly eight days longer in the northern than in the southern hemi- 
tpha9» Or, in other words, the time between tiie vernal and autumnal 
equinoxes is about seven days seventeen hours longer than the neriod 
between the latter and the former. This arises from the eUiptuxu form 
of the earth*s orbit and from the earth*i being in apkdian in ramnwr. 
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he 18 on the southern, a greater qnantitj of heat is distri- 
buted in the northern hemisphere than in the southern. 
And thirdly, as abnost all the ice that is formed about the 
south pole escapes, and is carried by the currents towards 
the equator,* the cold which it gives out as it gradually ap- 
proaches warmer latitudes, cools the atmosphere and lessens 
the temperature in proportion. The ice from the north pole, 
of course, has a similar effect upon the northern hemisphere^ 
but much of the ice that is formed there is hemmed in by 
the land, and prevented from escaping. 



CHAPTER VL 

UOUKTAIMS, PLAINS, AND DESERTS. 

A.T first view, mountains appear to be irregularities on tht 
earth*s surface ; but a little consideration will convince us 
that they were destined to perform an important part in the 
economy of nature. Their beneficial enects upon climate 
and vegetation^ in countries exposed to a vertical sun, we 
have already spoken of; and we have now to add, that 
mountains form an essential part of the aqueous machinery 
of nature, by which the earth is refreshed and fertilized. 
Mountains intercept the clouds in their passage through the 
air, and by attracting, condense and cause ttiem to fall, in 
rain, hail, or snow, according to the temperature and state 
of the atmosphere. All the moisture produced in this way 
penetrates through the pores and fissures of the mountains, 
and is collected m subterranean cavities and internal reser- 
voirs ; and hence the origin of springs, brooks, and rivers. 
For when these subterranean reservoirs overflow, the water 
issues out in springs, which, following the declivity of the 
ground, unite tneir streams with others, and thus gradually 
swell into brooks and rivers. If there were no such eleva- 
tions on the earth's surface, the moisture deposited upon it 
by the process of evaporation would in dry and sandy soils 
be entirely absorbed ; while in others, it would saturate tht 
surface, and produce swamps and morasses. 

• See page 80. 
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Ag^, without mountains, the mineral treasures of the 
earth would have been beyond the reach of man. 

** If," as has been said, ** the strata of the earth had eaare- 
loped it like a shell, or to use a familiar example, had they 
surrounded it like the coats of an onion, it is clear that we 
should never have become acquainted with any other than the 
upper members of the series ; and that the beds of coal and 
salt, and the ores of the metals, all of which are confined to 
the inferior strata, could never have been made available for 
the purposes of man." 

Now, the mountains, those great eruptions of nature, 
have, by breaking up the crust of the earth, and by dis- 
placing the upper strata, brought within the reach or man 
those mineral treasures to which otherwise he never could 
have penetrated. 

The novelty and beauty given to the landscape, by the 
varying form and diversified scenery of hill and dale, and 
mountain and valley, are too obvious to dwell upon. How 
different would the face of nature be, if the surface of the 
earth were one unbroken and monotonous plain I 

We shall conclude our observations upon mountains, by 
directing attention to the following excellent article on this 
subject from a popular publication :* — 

** The hills are the bones of a country, and determme its 
form just as the bones of an animal do. For according to the 
direction of the hills, must be the course of the rivers. If the 
hills come near the sea, it makes the rivers very short, and 
their course very rapid ; if they are a long way from the sea, 
it makes the rivers long and gentle. But rivers of the latter 
sort are generally navigable, and become so large near the sea 
as to be capable of receiving ships of large size. Here then 
towns will be built, and these towns wiU become rich and 
populous, and so will acquire popular importance. Again, 
on the nature of the hills depend the mineral riches of a 
country ; if they are composed of granite or slate, they may 
contain gold, silver, tin, and copper ; if they are composed of 
the limestone of Derbyshire or Durham, they are very Ukely to 
have lead mines ; if of the sand or gritstone of Northumber- 
land, I^ncasliire, and Yorkshire, it is probable that there will 
be coal at no great distance. On the contrary, if they are 
made up of the yellow limestone of Gloucestershire, Oxford* 
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ehire, and Northamptonshire, or of chalk, like the hills in 
Wiltshire, Berkshire, and Hampshire, or of clay, like those 
ahout London, it is qnite certain that they will contain neither 
coal nor lead, nor any valaable mineral whatsoeTer. Baton 
the mineral wealth of a country, and particularly on its having 
coal or not having it, depends the nature of the employment 
of its inhabitants. Manufactories are sure to follow coal; 
whereas in all those districts of England where there is no 
coal, that is, in aJl the counties to the south-east of a line 
drawn from the Wash in Lincolnshire to Plymouth, there are, 
generally speaking, no manufactories, but the great bulk of 
the people are employed in agriculture. 

" Thus, then, on ihe direction and composition of the hills 
of a cotmtry, depend, first of all, the dze and characters of its 
rivers. On the character of its riven depend the situation 
and importance of its towns, and its greater or less £aycilities 
for internal conmiunication and foreign trade. And again, on 
the composition of the hills, depend the employment of the 
people, their number on a given space, and in a great degree 
their state of morals, intelligence, and politi^ indepen- 
dence." 

To facilitate the study of this important branch of Geo- 
graphy, we have arranged and classed the principal moun- 
tains of the globe, in t&ie order of their heignt, according tc 
the best and most recent authorities. We have also actded 
the estimated length of Uie principal mountain-chains or 
ranges. 

HOUITTAIHS ABRANGEn IIT THB ORDER OF THEIR HEIGHT.* 

T\Dtlf» Ci€u$es. 

First Class. — Moimtains upwards of 2&«000 feet above the 
level of the sea, and less than 30,000 : as several peaks of the 
EQmalehs,^ and one of the Andes (Sorata, 25.400). 



* With rMmrd to the elevatioa of several of the following mountaiiis, 
Ae authorities differ. This is not lorprisiiig, as, with few exceptions, 
it ii only in Europe that aecnrate measoremeats have been taken. The 
cmpils snoold not be required to learn the names, &;c., of the monntaina 
%y rot6. See note, Me 71. 

» The Dhawalagin ^" 30' north latitude, and 83" 90^ east longitada,) 
4ttauii 26,862 feet above the level of the sea ; and Cfaamalari (28« nottb 
latitude, and 89* SO' east longitude) is probablv but little lower. The 
I^wmhir (30* 22^ north latitude, and 79* 57' east lon^de,) risef 
15 748 fistt There an, probebly, above 200 summits which rise mort 
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Second Class, — Mountains from 25,000 to 20,000 feet higli ; 
A8 several peaks of the Ilimalehs; two or three of the Andes; 
and the Hindoo Coosh or Indian Caucasus (20,000). 

Tliird Class — Mountains from 20,000 to 18,000 feet high ; 
asCayambe, 19,633; Antisana,*' 19,136; Cotopaxi,* 18,867 ; 
FoHma, 18.436 (Andes); Elburz, 18,350 (Caucasus). 

Fourth Class. — Mountains from 18,000 to 16,000 feet high- 
B8 Mount St. Elias, 17,836 (N. America); Popocatapetal, • 
17,780 (Mexico) ; Ararat, 17,700 (Asia). 

Fifth C/oM.— Mountains from 16,000 to 14,000 feet high; 
as if'ichinca,* 15,931 (Colombia); Mouna Boa, 15,900 (Sand- 
wich Islands); Mont Blanc, 15,668; MontBosa, 15,527 (Alps); 
Mount Fair- Weather, 14,736 (N. America) 

Sixth Class, — Mounvams from 14,000 to 12,000 feet high ; 
AS Mount Ophir, 13,840 (Sumatra); Jungfrau, 13,730; Schreck- 
hom, 13,310 ; Ortler Spitz, 13,065 (Alps) ; highest peaks of 
the Camaroons, 13,000 (Africa) ; Peak of Tenerifie,* 12,200; 
the highest peaks of the Abyssmian Mountains. *> 

Seventh Class, — Mountains from 12.000 to 10,000 feet high; 
as the Simplon, 11,730 (Alps); Mulhacen, 11,678 (Sierra 
Nevada, « Spain); James's Peak, 11,500 (Bocky Mountains, 
N. America); Maladetta, 11,436 (Pyrenees); Miltsin (the 
highest peak of tlie Atlas range), 1 1,400 ;' Mont Perdu, 1 1,275 
iBjTeneesi) ; highest peak of Lebanon, 11,050 ; Etna,* 10,937 ; 
St. Gothard, 10,605 (Alps). 

Eighth Class. — Mountains fr>om 10,000 to 8,000 feet high; 
aa the highest peaks of the Altai, Carpathian, Apennine, and 
Dofrine Mountains; Egmont (New Zealand), 8,150. 

ninth Class Mountains from 8,000 to 6,000 feet high ; as 

Mount Sinai, 7,952 ; liighest pei^ of the Blue Mountains 



than 18,000 feet above the sea^ and are covered with eternal snow. In 
fact, the name Himalayaf or Himaleh, is merely a Sanscrit term for 
tncwy, a ciicamstance of which Plinj was well aware when he says — 
Jmaus incolarum lingua nivosnm significante. — M'Culloch*s />?«- 
tionary o/ Geography. [Mount Haemua seems to owe its name to the 
same circumstance ; and Mont Blanc is evidently the tohUe or snowy 
moimtain. Compare also Sierra Sevada,'\ 

* The mountains thus marked (*) are volcanoes. 

k The height of the Abyssinian Mountains has been greatly exag- 

E rated. Mr. M'Callocb estimates the highest peaks of the Samen 
oontains at from 12,000 to 13,000 feet. 

* Sierra, — This term is applied by the Spanish and Portuguese, to 
vumntains whose summits or peaks resemble the teeth of a saw ; and 
Nevada means snowy. See preceding note on Himaleh, 

* Miltein is about 27 miles S.K from the town of Moiooco. The 
hsiltfit «f Mount Atlas fJso has been greatly exaggerated. 
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(Jamaica), 7,278; Mount Taurus, 7,715; Olympua, 6,600, 
Adam's Peak, (Ceylon,) 6,650; Mount Washington, (Alid- 
riianies,) 6,650 ; highest peaks of the Ceveunes and AuTergne 
Mountains, 6,500 TFrance). 

Tenth C/om. —Mountains from 6,000 to 4,000 feet high ; as 
Parnassus, 5.850; Mount Ida, 5,800; Mount Felion, 5,200; 
Mount Hecla,* 5,010; Helicon, 4,550; Ben Nevis (Grampian), 
4,370 ; Cairn Gorm, 4.060; Mount Otter, 4,250 (Alleghaaies>, 
Mountaius of Venezuela, 4,500. 

Eleventh Class Mountains from 4,000 to 3,000 feet high; 

as Vesuvius.* 3,978; Table Mountain (Africa), 3,582; Snow- 
den (Wales), 3,571 ; Magillicuddy's Reeks- 3,410; Ben Lo- 
moud. 3.262; Helvellyn,3,052; Skiddaw, 3td22 (Cumberland). 

Twelfth Class — Mountains from 8,000 to 2,000 feet high; 
as the Wicklow Mountains in Ireland; Diana*s FeiJc (St. 
Helena), 2.710; Mount Carmel, 2,250; Mount Tabor, 2,059 
(Palestine;. 

aEMABK&BLJC BUtVATlONSk 

Highest ascent in a balloon, (M.M. Biot and Guy Lussac, 
dt Paris, in I804,)-.22,900 feet. 

Elevation attained by M. Boussingault and Colonel Ilall, on 
Chimborazo, in 1831, the greatest terrestrial height yet ac- 
complished— 19,699 feet. 

Elevation attained by M.M. de Humboldt and Bonpland, on 
the same mountain, in 1803—19,332 feet. 

Highest flight of the Condor on the Andes — 21,000. 

Tiie farm of Antisana, on the Andes, the highest place 
iuliabited by man — 13,435 feet. 

City of Quito, in South America— 9,630 feet. 

Santa Fe de Bogdta (Colombia)— ^,615. 

Convent of St. Bernard (Alps)-^,606. 

City of Meidco (Mexico) — 7,500 feet. 

Lake of Titicaca (Bolivia)— 12,795 feet. 

ESTIMATED LENGTH OF MOUNTAIN CHAINS IN ^LES. 

llie Andes, the Cordilleras or Mexican, and the Ivockj 
Mountains, upwards of 10,000 

The Altai Mountains, 5.000. 

The Mountains of the Moon, probably 2.000. 

The Ural, Atlas, and Himaleh ranges, about 1,500 miles. 

The Dofrine Mountains, about 1,000. 

The Caucasian range, the Alps, and the Apennines, frum 
700 to 600 each. 

The Carpathian Mountains, about 6()U. 

The Pyrenees, aboul 250. 
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PJLAIN8 AND DESERTS. 

Wlien the earth*s sur&ce appears to any considerable 
extent level, or even slightly ondulating, it is called a plain. 

Plains, according to the nature of the climate and soil, 
are either fertile or unfit for cultivation. In the British 
Islands, there are specimens of both kinds ; of the latter, 
in our bogs, morasses, and heaths. But it is only in conti- 
nents that we are to expect plains hundreds of miles in 
extent. The north and north-east of the European continent 
consists of, With few interruptions, one immense plain. This 
vast tract, which extends m>m the shores of the German 
Ocean to the base of the Uralian Moimtains, comprises the 
Netherlands,' Denmark, Northern Germany, and almost 
all European Russia. The only elevations of note by which 
the surfiCce of this vast plain is broken, are the Valdai Hills 
in Russia, the highest of which do not exceed 1,200 feet. 
But, with few exceptions, such as the steppes^ of Russia, the 
putzas ° of Hungary, and the marshy ^ and sterile tracts which 
ore found in every country in Europe, particularly in those 
which border on the Baltic Sea and German Ocean, the 
European plains are fertile and cultivated. There is no 
plain in this continent of sufficient wildness and extent to de* 
serve the name of dessbt. It is only in the other great divi- 
sions of the world that de$ert8^ properly so called, are found. 

The largest and most remarkable desert in the world, is 
the Sahara, or great African desert It is, as its name im- 
ports, a vast sea of sand. Like the sea, too, its surface, when 
agitated by the winds, rises in waves, sometimes mountain- 

• NetherlandSf that is, UnOf or rather lower lands ; nether being the 
eomparative of neath, as in benea^. The word Holland has a similar 
■tgmfication, namely, hoUow^ or low land. 

^Tbe principal m Europe are, the steppes of Ryn, between the 
Volga and the Ural river ; and th« steppes of the Volga, between that 
river and the Don. Siberia, or Asiatie Russia, also abounds in steppes. 
U is remarkable that soma of the steppes have, from the beds of sand, 
marine shells, and pools of salt water which they contain, all the ap* 
pearanoe of tha bed of the sea. 

• Putxas, a marshy and swampy trsct of country between the rivers 
Tkoiss and Danube, the extent of which has been estimated at 2,425 
square miles. The great plun of Hnngaiyi in which the putzas occur, 
is larger than the whole of Ireland I 

■ ' As the PmIsm marshes, the Campagna di Roma, and the Tu&can 
MarrmntA, 
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high ; which, as the/ often moye with great rapidity, hart 
bMn known to overwhekn whole caravans of trayeUers 
Sometimes the sands are raised hj whirlwinds in the form 
of water-spoutSi or moving pillars, whose tops reach almost 
to the clouds. Twenty or thirtj of such pillars have been 
seen at once, moving m the same direction ; and when the/ 
are seen between the spectator and the rising sun, their ap* 
pearance is sublime and terrific beyond conception ; for as 
his rajs pass through them, they resemble immense moving 
pillars of fire I* In fact, it is much more difficult and much 
more dangerous to cross the sea of sand than it is to cross 
the Pacific Ocean, which extends over half the globe. Nor 
would it be possible to cross it, but for the oaneg, or fertile 
spots, which are met with here and there, like islsmds in the 
ocean,^ 

the tufted ialet 

That ▼erdant ri«« unid the Ljbian %rild. 

At those happy spots, the parched and exhausted travellers 
refresh themselves and their camels — the ships of the deurt^ 
as they have been beautifully called. And here, too, they 
lay in fresh supplies of water, which is carried for the use 
of'^the caravan in large leathern bottles. The want of water 
is the great danger to which caravans are exposed ; for their 
entire stock is sometimes dried up under tne parching in- 
fluence of winds* peculiar to the desert. When this occurs, 
unless a fountain is at hand to afford them a fresh supply, 
both men and camels die from thirst.^ It sometimes happens, 
too, that they find the fountain from which they expected a 
supply of water dried up under the same innuenoes. In 
1805, a caravan proceeding from Timbuctoo to Tafilet, not 

• As in the ocean nothine is seen in the horizon hat an expanse of 
water, bo in theie immense deserti, nothing appears in Tiew but a level 
exnanse of sand ; and as the sands are eonstanUy shifting, there are no 
pemument land-marks »^ gnide travellers in their course. Th^ ue, 
therefore, obliged to d»«ct their coarse by the eompass or the stars, as 
if ther were at sea. 

^ llie ancients compared the oases to the spots upon the leonard^c 
skin. Much of the beaaty and fertility ascribea to them, is evidentlv 
due to the contrast Between them and the burning deserts by whico 
tliej are surrounded. 

« Such as the Simoom. See page 96. 

'* In such eztremiiies, the camels are killed for the lake of the littfe 
water *hgt raa? remain, in their stomachs. 
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haying found water at a resting-place, the whole persons 
belonging to it, 2,000 in number, with about 1,800 camels, 
perished miserably I • 

The deserts of Arabia, Syria, and Persia, are Saharat on 
smaller scales. We need not, therefore, stop to describe 
them. One distinguishing feature of the great desert in 
Persia is, that many parts of its surface are covered with 
saline incrustations, from which circumstance It is called the 
Great Salt Desert. The natives call it the Deria Kuveer^ or 
salt sea ; and the sandy wastes they call sahra. The Great 
Salt Desert is upwards of 700 miles in length.* 

In Ilindostan there are extensive sandy deserts between 
the Indus and the branches of the Ganges ; but they are not 
of so desolate a character as those which have been described 

In Central Asia, which consists of an immense platbao 
or TABLE-LAND, is the great desert of Gobi or Gobi ; in the 
middle of which is the Shamo, or sea of sand. The length of 
the great desert of Gobi is about 1,200 miles, and the breadth 
from 500 to 700. Through the middle, for the whole of its 
length, extends the Shamo, or sand sea, varying in breadth 
from 150 to 250 miles. The great elevation of this desert, 
and its greater distance from the equator, preserve it from 
the scorching heats of the saharas of Africa and Arabia ; but 
it is equally destitute of vegetation and water, and camels 
only can be used in crossing it. 

ui America there are immense plains and extensive deserts. 
The vast tract included between the Rocky and Alleghany 
Mountains on the one hand, and the Gulf of Mexico and the 
Great Lakes on the other, may be regarded as one immense* 
plain. The southern portion of this vast plain is exceed 
mgly fertile, but the western and north-western parts of it 
abound in deserts, savahnahs, and praibies. In the western 
part of this plain, between the Ozark and Rocky Mountains, 
IS the great American Desert. Its average breadth is about 



■ It eommenoea on tho north at the hase of the Elburz mountain, in 
about the 36ih degree north latitude, and uniting with the deseit of 
Cerman, extends south to about the 30th degree ; on the other hand, it ' 
extends from about the 51 st to the 60th degree of longitude, occupjing 
all the cttitral and eastern parts of the countxy. It has a few oases, or 
fertile spots, but they do not amount to five per cent, of its extent. — 
lil'CuLL0CH*8 Dicti<mary o/Geograpky. 2 
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400 miles, and it extends along the base of the Rocky Moim 
tains as far as we have saw acquaintance with that ranga. 
That portion of it which is traversed by the Platte river Ims^ 
it is said,' a strong resemblance to the barren steppes of Asia. 
The soil and rocks are saline, and incrustations of salt often 
appear on the surface, and the plants are such as are usually 
found in saline tracts. Trees and forests are almost unknown. 
This waste is scorched in summer by the rays of the su% 
and chilled in winter by freezing winds from the mountains. 

The savannahs and prairies are generally covered with a 
species of coarse grass, which often grows to tlie height of a 
man.^ "^bey are numerous in the states which border on 
the Ohio and ^Mississippi rivers, particularly between the 
latter river and the Rocky Mountains ; and in the western 
part of the state of !N^ew York, several prairies of small 
extent occur. The other vast plains in America, are the 
basins of the Amazon, the La Plata, and the Orinoco. In 
these plains extensive savannahs occur. In the rainy season 
they are clothed with vegetation and verdure, but in times 
of drought they assmne the appearance of deserts.* In 
Venezuela they are called ulanos, and in Buenos Ayres, 
<*AMPAS. The llanos of Venezuela extend 200 leases along 
the Orinoco river, from its mouth to the foot of the Andes •, 
and the pampas of Buenos Ayres stretch out to an immense 
extent between the Paraguay river and the Andes. Im- 
mense herds of wild cattle range over those boundless pliuns. 

Amon^ the plateaus or table-lands in America remarkable 
for their neight, may be mentioned that of Titicaca,** which 
comprises an area of 18,000 square miles, with a mean eleva- 
tion of 13,000 feet above the level of the sea. The populous 
and well-cultivated plateau of Quito is elevated about ^,600 
feet ; and the extensive plateau or table-land of Anahuac, in 
Mexico, from 6,000 to 9,000 feet. 

• "Woodbridge** Geonaphy. 

*> The SETaimahi and prairiei^ particularly about the Rocky Moun- 
tains, abound with herds of bisons, &e. 

« There is something awful, but sad and gloomy, in the uniform 
aspect of these steppes ^of Venezuela). Every thing seems motionless. 
The plains all around us seem to ascend towards the sky ; and the vast 
and profound solitude appeared to our eyes like an ocean covered with 
verdure. The first aspect of the llanos excites scarcely less astonish- 
aent than the lofty peaks of the Andes. — Humboldt. 

* Titicaca* partly m B( livia and partly in Pen. 
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CHAPTER VIL 

BIVEBS AKD LAKES. 

RmsBS, as was shown in the preceding chapter, have their 
origin in mountainous and elevated regions.* 

The magnitude and character of rivers, generally speak- 
ing, depend upon the elevation of the mountains from which 
they derive their source, and the extent and nature * of the 
jountapy drained bv them and their tributaries. This will 
be evident, if we look at the basins, or extent of country 
drained by the American, and other great rivers, as repre- 
sented on globes and maps. The extent of counti^ dramed 
by the Amazon and its branches, is nearly equal to the whole 
eontanent of Europe ; and the basins of the Mississippi and 
La Plata are also of vast extent, though neither of them 
amounts to half the magnitude of the basin of the Amazon. 
It is almost unnecessary to observe, that the mountain- 
ranges from which the -great rivers of America derive their 
sources, are the most extensive, and among the most elevated 
in the world. In the Old World also, it will be found that 
the great rivers have their origin in the principal mountain- 
ranges.* 

'file velocity of rivers is, generally speaking, in propor- 

ion to the declivity of the ground over which they flow, 

When the^ meet wi& sudden declivities, bapids are formed ; 

when with abrupt or precipitous descents, cascades and 

CATABACTS. 

The velocibr of rivers is also accelerated by the quantity 
or volume of the water whidi they convey. Hence, the 
deeper a river is in proportion to its breadth, the quicker is 
its motion ; for the greater will be the pressure of the par- 
ticles of water from behind, upon those that precede. In 
fact, it is the pressure of the particles of water upon each 
other, not only from behind, but from above ^ also, that 

• Some riven are at once fonned bj the oyerflowings of lakes. 

^ Nature of the eoantzy — that is, according 4o the humidity of the 
loQ and climate. 

• See page 71 for examplea. 

' The pressure of the particles from aboTe, or, in otber words, the 
foice of gravity alone, will cause vrater to flow in a horizontal bed. Hence, 
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often carries rivers along level and extensive plains. Tliiii 
tiie Amazon, for the last 200 leagues of its course, lias a 
descent of only 10} feet, that is ^th part of an inch for 
ever^ 1,000 feet of that distance. And the Paraguay, for a 
considerable part of its course, descends only ^rd of an 
inch in a mile. 

Most of the large rivers discharge their waters into the 
sea by several mouths ; as the Nile, the Ganges, the Volga, 
the ^iger, the Orinoco, and the Rhine. Some have only 
one mouth, as the La Plata, and the St. Lawrence. Th? 
mouth or estuary of the La Plata is 150 miles wide ! 

Some rivers are subject to periodical floods ; as the Kile, 
the Ganges, the Indus, and the Mississippi. Those floods 
are produced by the heavy rains which fall during the wet 
season, particularly in the torrid zone, and by the annual 
melting of the snow on the mountains from which the rivers 
derive their sources. The annual overflow of the Nile was 
considered a mystery by the ancients, because, in Egypt, no 
rain ever falls. But — ^* Nature well known, no prodigies 
remain," — the periodical overflow of the Nile is no longer 
considered a mystery. 

The floods of rivers, particularly in the torrid zone, are 
often most destructive to life and property. The great flood 
of the Ganges, in 1822, destroyed, it was estimated, from 
50,000 to 100,000 persoxis, and swept away several entire 
villages. At the same time, these noods serve to irrigate 
and fertilize soils, which would otherwise be sterile and un- 
productive, by spreading over them deposits of vegetable 
mud and slime. It is thus that Egypt is rescued by its 
noble river from the sands of the Lybian desert ;* and to 
the gladdening and happy eflects produced by its floods, the 
ancient Euphrates is mdebted for its name.^ 

CLASSIFICATION OF RIVERS. 

The principal rivbbs in the world may be divided into 



the velocity of the water in » river or canal may be accelerated b} 
increasing the depth, without adding to the breadth. 

• The Nile, which marks the extent of ferdlitj by the meaiore of its 
inundations. — Oi bbon. 

*> From a Greek word, which signifies to make glad, 

Bpanos In mgroa, 

FertiUt Euphratw, Fhwiae rioe fnnj^itur unda. — LucAif . 
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TEN CLASdBS, accorcUng to their length,* as in the following 
table : — 

First Class culvers between 3,000 and 4,000 miles long ; as 

the Amazon, 3,350 ; the Mississippi, with the Missouri, 4,000. 

Second Class, — ^Rivers between 2,000 and 3,000 miles long ; 
as the Yang-tse-kiang or Eiang-ku, 2,900 ; the Nile, 2,750 ; 
the Hoang-ho, 2,630; the Obi, 2,550; the Yenessei, 2,500; 
the Niger, 2,300 ; the La Plata, with the Paraguay, 2,300 , 
tiie Volga, 2,040 ; the St. Lawrence (from Lake Superior), 
2,000 ; Uie Mecon or Cambodia, 2,000 ; the Arkansas, 2,000. 

Third Class, — Rivers from 2,000 to 1,500 miles in length ; 
as the Amour or Saghalien, 1,900 ; Mackenzie's River, 1,900 ; 
the Danube, 1,800; the Orinoco, 1,800; the Madeira, U^OO; 
the Euphrates, 1,800; the Indus, 1,700; the Ganges, 1,650; 
the Brahma-putra, 1,600 ; the L:awaddy, 1,600; the Rio Bravo, 
or del Norte, 1,500. 

Fourth Class Rivers from 1,600 to 1,200 miles in length ; 

■s the La Platte, Red River, Columbia, Nelson's River, and 
the Tocantins, about 1,400 miles each ; the Ohio, 1,200; the 
Oxus or Jihoii, 1,200. 

Fiflh Class, —Rivers from 1,200 to 1,000 miles in length ; as 
the 'Dnieper, 1,100; the Don, 1,040; the Tenessee, Yellow, 
Stone River, St. Francisco, Colorado, Uraguay.'Pilcomaju, 
and the Parana, about 1,000 miles each. 

Sixth Class Rivers from 1,000 to 800 miles in length; 

as the Sihon or Jaxartes, the Senegal, and the Tigris, about 
950 each ; the Gareep or Orange River, 900 ; the Sutledge, 
90U ; the Meinam or River of Siam, 850 ; the Rhine, 840 ; the 
Magdalcna, 800 ; the Godavery, 800. 

Seventh Class, ^^Biven from 800 to 600 miles in length ; as 
the Jumna, 780 ; the N. Dwina, 750 ; the Gambia, 700 ; the 
Dniester, 700 ; the Elbe, 680 ; the Vistula, 650 ; the Susque- 
hanna, 620 ; the Loire, 620. 

Eighth Class Rivers from 600 to 400 miles long ; as the 

Oder, 680 ; the Theiss, 670 ; the S. Dwina, 670 ; the Tagus, 
560; the Niemen, 516; the Meuse, 611 ; the Bog, 470; the 
Rhone, 460 ; Guadiana, 460 ; the Seine, 450 ; the Save, 450 ; 



• The authoritiet are no more a^eed about the lengths of rivers, than 
khej are about the heights of mountains. Nor is it to be expected that 
thej should ; for the sources of many of them are still unknown. Ex- 
eept for the European riven, the lengths given are, for the most part, 
mere estimates. The learner should De ret^uired to trace these nvers 
on the maps of the countries through which they flow, from their 
moiUhs to their sowrcea ; noting their tributaries^ the towns built upon 
them, &G. See note », page 62> 
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the Weser, 440 ; the Pruth, 430 ; the Po, 410 ; the Donro, 
410 ; the Ebro, 400 ; the Garonne, 400. 

Ninth Class, — Risers from 400 to 300 miles long; as the 
Connecticut River, 380 ; the Drave, 380 ; the Gnadalquirer,* 
840; the Delaware, 320; the Hudson, 300; the Glommen, 
300 ; the Mayne, 300 ; the Tomea, 300. 

Tenth Class, — Rivers from 300 to 200 miles in length ; as 
the Thames, the Shannon, the Severn, and the Tiber, about 
200 miles each. 

LAKJES. 

Lakes may be classed into^Fotm distinct kinds. The 
first class consists of those which neither receive nor give 
out streams of water. Lakes of this class are usually very 
small, and are supposed to be the craters of extinct volcanoes. 

The second class consists of those which receive no running 
water, but which give out rivers or streams. Such lakes 
are formed and fed by springs and internal reservoirs. 

The thirdy and largest class of lakes, consists of those 
which both receive and give out rivers or streams of water 
as the great American lakes ; the lakes of Ladoga, Onega, 
Constance, Baikal, &c. Several lakes of this kind may be 
considered as expansions of the rivers which flow through 
them. The great lakes of North America, for instance, may 
be considered as expansions of the St. Lawrence ; Geneva, 
of the Rhone ; Constance, of the Rhine ; Lake Dembea, of 
the Abyssinian Nile ; Loughs Allan, Ree, and Derg, of the 
Shannon. 

The/o«rM class consists of those which receive streams, 
and often large rivers, bit which have no visible outlet ; as 
the Caspian Sea, the Sea of Aral, and Lake Tchad, in 
Africa. The superfluous waters of such lakes are carried 
ofl*, either by evaporation or by subterranean channels. 

Lakes of the fourth class are usually salt, as the Caspian 
Sea, the Sea of Aral, and Urumea, one of the largest lakes 
in Persia. Li hot countries, and in the dry and desert 
regions of Asia, Africa, and America, salt lakes are often 
foimd, which, evaporating during the hot season, leave saline 



> Chiadalqwver, the ancient Boe^ The Arabs ga^e it this name, 
whidti means &e great rvver ; for so it must have appeared to tiiem. 
Id the arid plains of Arabia tiiere are no rivers deserving the name ; 
nor in NoTtoem Africa, from which they pasaed over intoSpain. 
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tncmstatlons upon their beds, by which the natiyes are 
abundantly supplied with salt. 

Some lakes contain natron or aoda^ which collects on the 
bottom. The most celebrated are the six Natron lakes ol 
Esypt, which furnish large quantities for commerce. In 
Ikmracaybo (South America) tnere is a lake which deposits 
more than 1,000 lbs. in two years, which is taken up from 
the bottom by Indian divers. There are some lakes of this 
nature in Hungary. 

Some lakes appear and disappear periodically ; as Lake 
Cirknitz in Illyria, and Lake Xarayes on the Paraguay 
river. The latter, from this circumstance, has been often 
drawn and effaced on the maps of South America. The 
appearance and disappearance of such lakes are produced by 
the increase or diminution of the sources from which they 
derive their waters. 

We shall conclude this chapter by giving the estimated 
areas of the principal lakes in the world, in £nglish miles. 

ESTIMATED SIZE OF LAKES. 
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GonoTa, 


240 


SlaTO Lake, 


11,800 


Constanoe, 


200 


Ot. Boar Lake, 


10,300 


Oarda, 


180 


Winnipog, 


8,000 


Maggiore, 


160 


Erie, 


8,000 


Balaton, 


160 


1 Ladoga, 


6,330 


Lough Noagh, 


103 


1 OnUrio, 


6,500 


Neufchatel, 


66 


Nioaragoa,* 


4,800 


Como, 


64 


Titieaoa,^ 


4.000 


Lomond, 


21 


Ovpga, 


3,880 


Ness, 


16 


Wener, 


2,135 


Windermere, 


n 



^^ioaroffua, lies principally between the Uth and 12th deffrees of 
nmih latitude, and the 84to and 86th of west longitude ; about 12 miles 
in a direct line from the Pacific, and 90 miles from the Caribbean Sea, 
witii which it is connected by the River St Juan. The junction of the 
Atlantic and Pacific oceans, by means of this lake and river, has often 
beeu propo&ed. 

b TUioaea, the laigest of the South American lakes, is 12,795 feet 
abore the level of the sea. 
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CHAPTER VnL 

TIDES AMD CDBRE1IT8. 

Tides, or the alternate flowing and ebbing of the sea, ar« 
produced by the attraction of the moon and sun, but piin- 
cipallj bj the attraction of the moon. For the moon being 
so much nearer to the earth than the sun, has a much greater 
attractive influence on its waters than the sun. 

The ancients looked upon the flowing and ebbing of the 
tides as one of the greatest mysteries in nature ; and but for 
the more than human intellect of Newton, it is probable 
that it would have remained a mystery to this day.* 

The phenomenon of the tides has been observed in every 
part of the earth which is washed by the sea. For about 
six hours the sea gradually swells, so that it enters the 
mouths of harbours and rivers, and comes nearer to the 
coasts. This is called flood tide. For about twelve 
Uiinutes it rests or remains in equVihrio ; during which it L" 
said to be high water. It then begins to ebb, and continues 
to do so for about six hours, when it pauses again for about 
twelve minutes ; during which it is said to be low water. 
It then begins to flow ag^ for six hours ; and so on, alter- 
nately. Hence, in every twenty -four hours and fifty minutes 
there are two tides.^ 

The continual flowing and ebbing of the sea, combined 
with the WAVES which agitate it, and the currents which 
run through it, keep its waters in constant motion, and thus 
prevent them from becoming stagnant and corrupt. But 



* Galileo, Descartes, and particalarly Kepler, made some saceessliil 
approaches towards ascertaining the cause. That the tides had some 
connexion with the moon was natural to suppose, for they were ob- 
served always to follow her motion. The moon comes every day later 
to the meiidian than on the preceding day, by about 50 minutes ; and 
the tides in every part of the world happen exactly so much later vier* 
day, as the moon comes later to the meridian. 

o If the moon were stationary, the same part of our globe would re- 
lam under it every 24 hours, and there would, in consequence, be tw« 
tides every 24 hours ; but while the earth is turning once upon its axis, 
the moon moves forward in her orbit IS", and hence it takes the earth 
about 60 minutes more to bring the same meridian under or opposite tg 
the moon. 
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the 8ALTHESS of the sea, which is found to increase in warm 
climates where it is most required, contributes chiefly to pre- 
KTve its waters from putrefaction.^ 

The tides, as we have stated, are produced principally by 
the attraction of the moon. As the earth turns round on 
its axis it presents every part of its surface, in succession, 
to the moon, which, from the nature of attraction, exerts a 
greater attractive influence upon those parts of the earth's 
surface that are turned towards her, or nearest, than upon 
those that are turned from her, or most remote. Hence, as 
seas pass under the moon, the fluid particles of which they 
are composed, being more easily separated and attracted 
than particles of earth, are drawn more strongly towards 
her, which causes them to swell and flow, till the impulse is 
overcome by the attraction of the other watery particles, as 
they are brought by the rotation of the earth, under the 
more direct influence of the moon.^ 

While the water is thus attracted and heaped up on the 
side of the earth which is nearest to the moon, it is at the 
same time equall}^ elevated on tlie other side of the earth 
or the side which is farthest from the moon ; and hence there 
are always two tides at the same time, one on the side of 
the earth next to the moon, and the other on the opposite 
side. 



* If the vaten of tbe roa became stagnant and corrupt, the earth 
would be rendered uninhabitable ; for the atmosphere, instead of beins 
purified, aa it now is, by the perpetual agitations of the ocean, would 
be polluted by the exhalations arisiug from it^ and thus unfitted for 
animal and vegetable life. 

See Coleridge's Ancient Mariner, for a touching and most poetical 
picture of the effects produced by a long calm within the tropics. Tbt 
following verse is quoted from memory : — 

*' The Tory deep did rat— «Iai t 
That OTor this should be ; 
And slimy things did crawl with legs 
Otot the slimy sea." 

*> The tide is not at its highest when directly under the moon, but in 
two or three hours after ; and often, accordmg to the obstructions it 
meets with from projecting coasts and in narrow channels, it is not 
hi^ water till after uie moon has passed the meridian several hours. 
But even where there are no interruptions, as in great oceans, it is not 
ki^ water till the moon has passed the meridian two hours or so ; foe 
the waters continue to accumulate till the moon, by an OTercominf im- 
vnJIae, diaws tiiem awi^. Compare the facts stated in note, page 3l, 
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That tlie moon should attract and rabe up the waters of 
the earth that are under her, is easy to conceive ; but that 
the same cause should, at the same time, raise them" up on 
the opposite side of the earth, seems strange and incredible. 
It is, however, perfectly true, and is easily demonstrated. 
The general prmciple is, that as those parts of the earth 
which are nearest to the moon are more strongly attracted 
towards her than the parts which are most remote, the sea 
which covers the surface of the earth on the side farthest 
from the moon, is less strongly attracted than the land which 
is under it, and which is conseauently nearer to the moon. 
Hence, tlie body of the earth bemg more strongly attracted 
than the waters which cover its side farthest from the moon, 
is drawn aicaj/ firom these waters, and the same result is pro- 
duced as if they had risen in tides. 

The following diagram will give a clearer conception of 
the causes of the tides than any thing we can say on the 
subject. To simplifj^ the matter, let us suppose uie earth 
to be a regular ana uniform sphere covered with water; 
and if there is no attraction or influence from any external 
body, the water will, in obedience to the laws of gravita- 
tion, arrange itself regularly and uniformly around the 
earth, fomung a coating like the rind of an orange, and 
every where of the same depth. Now, let us. suppose that 
the earth is brought under the attractive influence of an 
external bod), like the moon, and the effects which we have 
already described will be produced. 



E>- 



M^ 




In the above diagram, A B D C is the earth, M the moon, 
and S the sun. At A and B the waters on the side of the 
earth nearest and farthest from the moon, are heaped up or 
elevated, and it is high water in both places. But at D and 
G it is low water ; because the elevation of the waters at A 
and B causes a corresponding depression of the waters at 
the intermediate parts of the earth, D and C. 
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At the new and full moon the attraction of the sun is 
added to that of the moon, and the tides are in consequence 
raised higher; but when the moon is in her quarters, tho 
attractions of the sun and moon counteract each other, that 
is, they act in different directions, tne attraction of the one 
raising the waters, while that of the other has the effect of 
depressing them, and lower tides than usual are produced. 
The former are called spring, and the latter, nbap tides. 

In the preceding diagram we have spring tides, because 
the Sim and the moon combine to raise the waters on the 
side of the earth next them, and consequently the waters on 
the opposite side also. And at full moon tne same result 
will be produced, though the sun and moon are attracting 
different and opposites sides of the earth ; for, as we have 
seen before, when the waters are raised or depressed on one 
side of the earth, they are ei^ually raised or depressed on 
the opposite side. 

In the following diagram, neap tides are represented. 
M is the moon in one of her quarters ; and it is evident 
that her power to raise the waters of the earth at B is 
counteracted, and lessened by the attraction of the sun at 
D, which prevents the waters from falling so low there, and 
consequently from rising so high at B. At the first and 
third quarters of the moon, therefore, the tides are neither 
so high at high water, nor so low at Iw water as usual; 
while at new and full moon they are higher and lower than 
usuaL 




The influence of the moon, like that of the sun, is greater 
near the equator, and the ddff^ ore fN)n8cqueDtlY nuiha^ 
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in that directionf and lower towards the poles, near wbich 
the^ are scarcely perceptible. 

Li oceans and large open seas, the tides rise at regnlar 
periods, and not high^ than one or two feet; as in the 
islands of the Pacific Ocean. But when they are inter- 
rupted in their course by coasts and headlands, or by pass- 
ing through straits and channels where they oflen meet with 
opposing currents, the time at which they occur* is retarded, 
and the height to which they attain increased in proportion. 

In inland seas and lakes, as in the Baltic and Mediter 
ranean, the surface is so small,^ comparatively speaking, that 
it is all equally attracted at the same time, and there is 
scarcely any tide perceptible. But in bays, harbours, and 
seas open in the du'ection of the great tidal currents from 
oceans, as in Baffin's and Hudson's Bays and the Red Seti, 
there are regular, and often yery high tides. In the British 
Channel the tide sometimes rises forty or fifly feet ; and in 
the Bay of Fundy it rises sixty, and often so rapidly that 
cattle feeding on the shore have been drowned before they 
could escape. At the mouths of large rivers opening in the 
flirection of the tidal currents, as the Indus and Ganges, 
tides often rise to the height of thirty, and even forty teet, 
and sometimes with destructiye rapidity. 

CURRENTS. 

The cuRRsivTS of the sea, which run through it in different 
directions, and with diiSerent degrees of rapidity, contribute 
to keep its waters in constant circulation. Some appear to 
be permanent and regular, like the great equatorial and 
polar currents ; while others, like the causes that produce 
them, are subject to change and irregularity.^ 

The great equatorial current, which flows constantly 
from east to west, for about thirty degrees on each side of 
the equator, b the most regular and the most extensive 



* Wiiuit also often produce iiregfolarities in the time and he^d of 
tides. 

^ The contributing, and indeed chief causes of the ahnost imper- 
ceptible tides in the Mediterranean and the Baltic, are the narrowness 
of their entrances, and their not being turned in the direction of th« 
main tidal currents. 

• Such as a gale of wind ; a change in the temperature, or in the 
ttltnesi^ between two parts of the sea^ &c 
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current in the ocean. In the Atlantic Ocean, within the 
tropics, it begins to be felt near the coast of Africa. On 
reaching the eastern projection of South America, it divided 
into two branches or streams, one of which flows along the 
coast of Brazil, and passes into the Pacific Ocean thronsh 
the Straits of Magellan ; the other proceeds to the nor£- 
west, and turning into the Caribbean Sea, passes into the 
Gulf of Mexico through the straits formed bj the western 
extremity of Cuba and the peninsula of Yucatan. Here, 
after following the bendins of the coast from Vera Cruz to 
the mouth of the Rio del Norte, and thence to the mouths 
)t the Mississippi, and along the western coast of Florida, it 
rushes with great rapidity through the Gulf or Strait of 
Florida, under the name of the Gulf Stream, so well 
known and so useful to mariners. The re-action produced 
by striking against the coasts of the Gulf of l^lexico, the 
immense quantity of water added to it by the CTcat rivers 
i?hich discharge themselves into that gulf, and uie narrow- 
ness of the channel by which it escapes, all conjoin to in- 
crease the velocity of the Gulf Stream. Afler passing 
through the Bahama Channel, it turns to the north-east, 
and flows along the coast of the United States* with dimi- 
nishing velocity, till it strikes against the southern shores of 
Newfoundland. Here it changes its course to the east- 
nouth-east, about as far as the Azores,^ where turning more 
and more to the south, it flows along the coasts of Europe 



* The velocity of the Gulf Stream, in issuing from the gulf, is abont 
five miles an hour ; and along the coasts of Qeoi^a and the Carolinas, 
from three to two miles an hour. Its distance from the shore here is 
•bout 70 miles, but it recedes gndoally from it as it proceeds north- 
ward. Its ffeneral hieadth is about 60 miles, hut it also increases as it 
moves northward. As it proceeds to a colder climate, it is easily dis- 
tinguished by the beautiful blue colour of its waters, its higher tempera- 
tare, and the exhalations and fogs which arise from it, particularly near 
Newfoondland. 

* About the end of the fifteenth century, before the discovery of 
America, two bodies belonging to an unknown race of men were cast 
by the Qulf Stream on the coast of ihe Azores. This circumstance, it 
is said, strengthened Columbus in his belief regarding the existence of 
a western continent. The productions of tropiod America have often 
been cast upon the coasts ot Norway and Scotland ; and in one instance 
the naast of a vessel burned in the West Indies was east upon thr 
Qtbridca. 
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and Ainca in the direction of the Canarie?, tiH on reaching 
the parallel of Cape Blanco, it completes its grand tour of 
the Atlantic, by mingling its waters with the great western 
or equatorial current, from which it originally proceeded, 
and with which it again sets out in the direction of America. 

In the Pacific Ocean the great equatorial current moves 
with great regularity, from the western coast of America to 
the eastern coast of A^ia and New Holland, and is of great 
advantage to navigators in that direction. Arriving there, 
it is interrupted and divided into several distinct currents, 
which render navigation difficult and dangerous among the 
numerous islands lying between New Holland and the con- 
tinent of Asia. A large portion of it moves round the 
southern extremity of New Holland, producing the strong 
currents that are met with in the straits between that island 
and Van Diemen*8 Land ; and coasting along, it gradually 
resumes its western tendencv in the direction of Madagascar 
an 'I the cojist of Africa. 

The great polab cuRBEirrs How from each of the polos in 
the direction of the equator. It is owing to thes^e currents 
that immense masses of ice are carried from the polar to Jie 
temperate regions, which render navigation so dangerous in 
the northern parts of the Atlantic Ocean, particularly in 
loggy weather.* And Captain Parry's celebrated attempt 
to reach the north pole by means of boat-sled<rcs and rein- 
deer was frustrated by the prevalence of the polar currents. 
He found that as they advanced over the fields of ice to the 
northward^ they were actually carried at a qiucker rate to 
the southward.^ 

If from the middle of a tub filled with water you take up 
the full of a quart, for instance, you will observe the water 
rushing from the sides of the tub towards the centre, till an 
ec[uilibrium or level is i)roduced. This is a familiar illustra- 
tion of the causes which produce the currents of water from 
the poles towards the equator. The great quantity of water 



•■ Immenie maneB of ice are lometimes met as low 9k the 45th aiid 
aten the 40th degrees of latitade. 

* It b owinf t» tkiia currents that pine trees in great numbers are 
^eqaently cast apon the northern eoait of Iceland which sapplj the 
mhabitanti with much of their faeL T^vm piaea are brought br polar 
annenti (rom Sib«>Tia and North America. 
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mised by evaporation in the equatorial regions Y»roduces a 
deficiency, and destrovs the level of ^e waters in the middle 
part of the globe ; and hence, from the colder regions, north 
and south, currents flow towards the equator, to supply tho 
deficiency and to restore the equilibrium. 

Tliis appears at variance with the description which we 
have given of the western tendency of the waters within the 
tropics; but the following explanation will reconcile the 
discrepancy. The waters, as they advance from the polar 
s>oas towards the ccpiator,' come from regions where the 
rotatory motion of the earth is less,* to those where it is 
greater ; and before they have time to ae(juire the ra}iid 
velocity with which the earth moves in the equatorial re- 
gions, they are left rather behind, that is, to the westward ; 
the earth turning round in the opposite direction. Hence, 
as the water does not move eastward along with the earth, 
it will apparently move west^'^ard ; and this apparent motion 
will be kept up by the continual arrival of water, to which 
the increased velocity of the equatorial regions has not been 
cummunicated. 

Contrary currents flowing side by side are often met ; and 
the existence of uud^er currents is extremely probable — that 
is, of currents flowing in one direction on the surface, while 
ftl a greater depth below them, currents flow in different 
and even in opposite directions. Thus, in the Cattegate, 
one current enters the Baltic along the coasts of Jutland, 
while another glides out of it by the shores of Sweden ; and 
it is thought that the Mediterranean, into which a i)owerful 
current constantly flows through the Straits of Gibraltar, 
sends back, by under currents, a portion of its water to the 
Atlantic.** 

AA'hen two opposing currents of equal force meet, parti- 
cularly in narrow dbannels, they sometimes, by turning 
upon a centre, assume the form of eddies or whirlpools. It 

* See note, page 37. 

^ In some parts of the Caribbean Sea, where the equatorial currents 
ran stiongly, it has been atfinned that a boat might be kept in a tixed 
position by suspending from it a heavy body at a depth sufticicnt to 

{ilace it beyond the influence of a current on the surface. In this case 
t is assumed, thai the immersed body would be impelled by an unie.r 
and contrary current, in a direc^on opponlte to that of the boat, and 

with equal force. ^ 

T 
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b thus the celebrated Charybdis, the terror of ancieBi 
mariners, is formed ; and the modern^ and far more daii<« 
serous Charjbdis, the Maelstrom on the coast of Norway. 
The power of the hitter is such, that sMps and even whales 
have been drawn in and ingulfed from a distance of two or 
three miles. It roars, especially in storms, with a tremendous 
noise, and its influence is often felt at the distance of nine 
miles. 

The currents of the ocean, by circulating from cold to 
warm regions, not only tend to equalize the temperature of 
its waters, but have a similar enect upon the temperature 
of the earth. Extreme cold would render many parts of 
the earth uninhabitable^ but for the milder temperature of 
the adjoining seas. 



CHAPTER IX. ^ 

THB ATMOSPBERE — ITS PBOPkRTIES, AKD USES. 

Tile atmospherb' is that transparent, elastic, and invisible 
fluid which encompasses the earth on all sides, to the height 
of about forty-five miles. *• It revolves with the earth round 
its axis, and is carried with it in its orbit or course round 
the sun. The existence of this fluid is essential not only 
to animal, but also to vegetable life. Where it is very rare^ 
as on the tops of lofty mountains, respiration or breathing 
is found to be very difficult ; and it is known that if an 
animal be placed within the exhausted receiver of an air- 
pump, it will immediately die. 



• Atmosphere, thitt is, the vapour of the sphere. The air was formerly 
eonsidered to be an elementary or simple substance; but it is now 
ascertained to be compounded of two distinct and very different ingro- 
dients, namelj, oxygen and nitrogen gas. In every 100 parts of atmo»- 
pberic air the constftuent parts are, according to Dr. Murray : 

Bj Measure. Bj Weight. 
Nitrogen gas or impure air, • 77*5 75*55 

Oxygen gas or pure air, . • 21*0 23*32 

Aqueous vapour, . . . 1*42 1*03 

Carbonic acid gaa, ... *08 '10 

*> The emact height of the atmosphere cannot be determioedi Vnt 
above this distance from the earth, it ceases, from its great raiitjTi Ui 
reflect the rays of light from the sun. 



THE ATMOSPHERE — ITS PROPERTIES, AND USES. 83 

Without an atmosphere there would be neither rain nor 
dews to refresh and fertilize the earth. It decomposes and 
dissipates the mephitic Dr infectious vapours which are 
continually exhaling fi'om the earth; and it is the grand 
agent which, by tempering the extremes of heat and cold, 
renders every clime habitable to man. It is to its bbflect- 
iNG and REFRACTING powcrs that we owe the morning and 
the evening twilight, and the general diffusion of the sun's 
light over the whole heavens. If it were divested of these 
powers, instead of the gradual approach of night which 
prepares the world for the change, the transition from the 
brightness of day to the darkness of midnight would be in- 
stantaneous. And it is entirely owing to the refi^ctive 
powers of the atmosphere that the sun is enabled to light 
up the heavens. For if his rays were not reflc'Cted and dif- 
fused through the heavens, onlv that part of the sky in 
which he appears would be enlightened, while in every 
other direction, the sky would be as dark as midnight ; and 
the stars would be visible at noonday. 

R£PLECTI0N — TWTUOHT. 

In the morning, when the sun is eighteen degrees below tlie 
horizon, his rays pass over our heads into the higher regions 
of the atmosphere, from which they are reflected towards the 
earth. The day is then said to dawn ; and the light continues 
to increase till the sun appears above the horizon. In the 
evening, in like manner, we have light from the sun till after 
he 1ms sunk eighteen degrees below the horizon. This light, 
which grows fl^nter and fainter till it is lost in the darkness 
of night, is called twilight. The duration of twilight varies 
with the latitude of the place, the season of the year, and the 
height and state of the atmosphere. In the equatorial parts 
of the ejirth the twilight is at all seasons very short," while in 
the polar regions it bists often for several months. For as 
the sun during the winter, in those regions, is scarcely ever 
more than eighteen degrees below the horizon, the twilight, 
during that season, scarcely ever terminates. The inhabitants 



> In the eqastorial parts of the earth, the nm descends beneath the 
horizon in the evening, and approaches it in the morning, in a direct^ 
and therefore, speedier coyxn&x while in the other parts of the earth, 
particularly in the direction of the poles, h-j moves tlaniingly from and 
towards die horizon (in the evening and morning). 

f 2 
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of those dreary regions, therefore, though deprived for a great 
part of the year of the presence of the sun, are not, as we 
might conclude, left in total darkness. The lenj^thcned 
twilight,!^ the almost constant light of the moon,** and the bril- 
liancy of the Aurora BoreaU», particularly about the winter 
solstice, enable them often to pursue the ordinary occupations 
of the day. 

** Eyen in the depth of polar night, they find 
A wondroni day ; enough to li^t the chase. 
Or guide their oaring Btepi to Finland furs.** 

REFlUCTIOIf. 

The density of the atmosphere increases in proportion to 
its proximity to the earth ; for the nearer any portion of the 
atmosphere is to the earth, the more it is compressed by the 
parts which lie above it ; just as if a quantity of wool were 
piled up upon a floor, those flakes which are lower would be 
more pressed, and therefore heavier or denser than the flakes 
or layers wWch are above them. Hence, when the rays of 
light enter the atmosphere, they are refracted or bent towards 
the earth, or the eye of the observer, in a cur\'ed line. From 
this cause all the heavenly bodies, except when in tlie zenith, 
ap|»ear higher than they really are ; and in consequence of 
this we are enabled to see the sun for a short time" before he 
rises above, and also for a short time after he sets below the 
horizon. At the horizon, where refraction is always greatest, «» 
it amounts to something more than half a degree (33') ; from 
which it follows^ that when we see the lower edge of tlie 
sun or moon apparently resting upon the horizon, its whole 

* Tvnli^ij that is, the light between day and night. 

*> As the moon, when at full, is in the opposite side of the heavens to 
tlw Bun, she must be constantly above the horizon when the sun is be- 
low it. Hence in winter, the full moon is as high in the heavens, and 
as long above the horizon as the sun is in summer. And hence also at 
the polar circles the full moon is constantly above the horizou whiL» 
passing through the northern signs. 

* At some periods of the year, the sun appears five minutes s^ooner 
in the morning and later in tne evening than be would do if there were 
no refraction. 

<* Because the atmosphere is most compressed, and consequentlv 
densest there. 

* If two straight lines were drawn, one from the upper and the other 
from the lower edge of the sun or rooou to the eye of an olmerver, the^ 
would contain an angle of about half a oegree. In the middle of winter 
when the sun is nearest to us, his appav-ent diameter subtends an angle 
of 32^ minutes ; and at midsummer, when he is farthest from us, it is 
about a minute less, that is, 314'. 
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disc iB in reality below it ; and would, of course, be invisible 
to us but for the refraction or bending of the rajs of light in 
their passage through the atmosphere to our eye.* 

This may be illustrated by the following well-known and 
simple experiment. Put any small object, as a shilling or 
half-crown, into an empty basin as near the centre as possible, 
»nd then walk backwards till you just lose sight of the object. 
Let another person then pour water into the basin, and the 
object will again appear ; and if you walk farther back till 
you lose sight of it again, let more water be added, and the 
object will again become visible. Now, if the edge of the 
basin be supposed to represent the horizon; the watery the 
tUmosphere ; and the shiuiny, the moon, it is evident that it 
will be seen above the horizon when really below it. 

Refraction may also be familiarly illustrated by dipping the 
end of a staff or the blade of an oar into water. If the staffer 
oar is held in a slanting position, it will appear bent, and as 
if broken, from the part where it enters the water ; but if it 
be held in a ];)erpendicular position, it will appear straight as 
before, because there is no refraction in the direction of the 
zenith. 

WEIGHT OF THE ATMOSPHERE. 

Compared with the more solid parts of the earth the atmos- 
phere is exceedingly light ;^ but as a whole it presses upon 
tbe earth's surface with an amazing weight. The mercury in 
a barometer is supported by the weight of the atmosphere, 
and by this instrument it appears that a column of the atmos- 
phere of any givei^ diameter, from its highest boundary down 
to the level of the sea, is equal in weight to a column of mer- 
cury of the same diameter of the height of thirty inches. It 
also appears (and upon this principle *the common pump ig 
constructed) that a column of the atmosphere is equal in 
weight to a column of water having the same base, thirty-two 
feet high. Hence it follows that the whole atmosphere would 
be equal in weight to a stratum of mercury covering the earth 
to the depth of thirty inches ; or to an ocean of water sur- 
rounding it to the depth of thirty-two feet ; or to a globe of 
lead sixty miles in diameter. It has also been calculated tiiat 
the pressure of the atmosphere upon every square inch of the 



• On the 20th of April, 1837, the moon appeared to rise eclipte^ 
Woro the sun had set, vhich, but for the effects of refraction, could not 
poisiblv have occurred ; for Uie three bodies would not have been m a 
ItM. The same phenomenon occurred on the 20th of September, 1717. 

k Water bulk for bulk has about 840 timet the weight of aic. 
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cntfa't surface is eqiud to a weight of about fifteen pounds :^ 
and con sequent I J the pressure which it exerts upon an ordi- 
narj-sizeii man. the •surface of whose bodjr amount? to about 
fifteen square feet, will be 32.505 poimds, or, in oth^T words, 
npwarrls of fourteen tons ! This pressure, which we do not 
even feel, would crush and destroj us were it not equal in 
erery part, and counierbalanccd bjr tlie spring or elasticitj of 
the air within us. 



CHAPTER X. 

EVAPORATION CLOUDS RAIlf DEW 850W HAII- 

That process by which water is raised in vapours hy the 
a<;encj of the sun and air from seas, lakes, rivers, and moist 
places of the earth, is calletl evaporation. These vapours 
being specifically lighter than the air which is near the 
earth*s surface, ascend in it till they reach a stratum of 
their own weight, where they remain stationary. As long 
as they are blendod and united with the air, or, as is said, 
are held in solution by it, they continue invisible, just as 
?alt when dissolve<l in water is invisible. But when the air 
becomes saturated by the accession of firesh vapours, or 
when its dissolving jx)wer is diminished by a decrease of 
temperiiture, they are condensed, and the watery particles 
of which they are composed become visible, either in the 
lorm of clouds or mists floating through, or suspended in the 
atmosphere, — or iu that uf rain, hail, or snow, falling to the 
l^ound. 

Though there appears to be an endless variety in the figures 
of the clouils, yei they are found to assume regxUar and sys- 
tematic forms, which has led to their classification into cirrus. 
CUMULUS, nnd stratus, with their combinations, cirro- 
cumulus, CIRRO-STRATUS, &c. The CIRRUS clouds are thase 
of the least density, and consequently of the greatest eleva- 
tion. The term in Latin signifies curled or frizzled hair ; also 
^rtnf/ed or fibrous. The cumulus are those convex and conical 
masses which are formed in the lower regions of the atmos- 
phere. The term in Latin means piled or heaped up. The 



* It bM besn shown by the barometer that a column of thi; atraoti* 
phere whose base is a square inch, weichs. when the air is iKavie^t, 
fifteen pounds. 
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BTRATU8 is a widely extended sheet of clouds often reaching 
to the earth. It is properly the cloud of the night. The 
term in Latin signifies spread or extended. 

Clouds extending to, or in contact with the earth, are 
called mists or fogs. They are produced by a certain degree 
of chilness in the lower stratum of the atmosphere ;* and i& 
the warmer regions of the earth, they either vanish before 
the sun, or rise higher into the air as clouds. In cold 
/dimates, particularly in the polar regions, they are very 
frequent ; and in some places, as off the coasts of New- 
foundland, they are almost continual. This renders naviga- 
tion very dangerous in those seas, particularly during the 
season of the ice-bebgs. 

To the vapours which fall from the atmosphere in the 
form of rain, hail, and snow, the earth is indebted for its 
springs, brooks, and rivers, which, flowing into the sea, 
restore to it the waters formerly drawn from it by evapora- 
tion. Hence we see that a constant circulation of waters is 
carried on, for the benefit of mankind, between the earth 
and the sky. The water that is raised by evaporation from 
the sea is purified in the air, and distributed over the earth 
by the clouds for the purpose of vegetation ; and it is still 
fSarther prepared for the use of men, and animals, by being 
impregnated with the mineral partides which it meets wit£i 
in filtering through the earth before it makes its apjpearanoe 
a^ain in the form of springs. Rain-water, though the purest 
kind of water, is from that very circumstance too msipid 
lor drinking. 

RAIN — DEW — SNOW — HAIU 

In the warm regions of the earth evaporation is most abim- 
4ant ; and so, as we should expect, is the quantity of rain. 
In the torrid zone the annual average quantity of rain has 
been computed to be upwards of 100 inches, while in the 
north temperate zone it is little more than thirty Inches, that 



• That Ib, when the lower stratam of the atmosphere is cooler thaa 
the land or the water over which it rests. The temperature of the tor- 
Cace of the sea in those parts of the world is greater than that of th« 
air -which is over it , because when the upper stratum of water is cooled, 
it descends, being heavier, and its place is supplied by warmer water 
from below. But the higher temperature of the waters brought by th« 
Gulf-Stream is the chief cause of die fogs in this part of the Atlantic 
See page 79. 
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is, less than one-third. Bj inches of rain is meant the depHi 
which rain falling upon a square inch of surface would ao- 
quire supposing none of it to be absorbed by the ground." 
Hence we are enabled to form an idea of the amazing quantity 
of rain which falls upon the earth, and of the equally amazing 
amount of the evaporation which supplies it. Nor can we fail 
to be struck by the fact, so illustrative of the Divine agency, 
tliat the greatest quantity of rain descends upon those parts 
of the earth which most require it. 

In the following places the average annual quantity of rain 
has been observed as annexed ; 



PlaMs. 


LaUtuOe. 


Inches. 


Vhem. 


Latttad*. 


Incbeih. 


Orenada (W. I.) . 
CalcutU, 
Charletitowii (S.C.) 


va* 34' 
aa* 4«' 


112 
HI 
64 


Rome, . • . 
London, . • 
St. Petenbwgli, . 


41 • 54' 
69* 5«' 


8S 
23 

10 

1 



But though the quantity of rain in the warm regions of tba 
2arth*> is so much greater than in the cold and temperatv 
parts of it, the number of rainp days is less ; just as in our 
Utitude, the mean quantity of rain which falls in summer is 
much greater than in winter, though the number of wet days 
is usually much less. 

According to the Journal de Ph^que, from north latitadt 
i2' to 43**, the mean number of rainy days is seventy-eight; 
from 43" to 46", the mean number is 103 ; from 46** to 60% 
134 ; and from SO" to 60*, 161. 

In the torrid zone, tlie temperature ranges within com- 
paratively sihall limits ; and the phenomena of the atmosphere 
occur from year to year with a regular and uniform succession 
unknown in this part of the world. The winds are either 
permanent or periodical : and the rains regularly descend at 
a certain season of the year, and never at any other. In fact, 
the only divisions of the year in those regions are the dty 
and rainy seasons.^ In the northern half of the torrid zone it 



* The instrument for measuring the depth of run is called a pluvuh' 
mster or rain-goatge, 

^ In the torrid zone, the rain-drops are often more than half an inch 
in diameter; while in these regions they seldom exceed a few lines. Ib 
{act, the rain falls in such torrents there tliat 16 inches have been col- 
lected in a rain-guage in the space of 24 hours (at Bombay). 

« It is only in the temperate zones that the four seasons are known. 
FV3m the sixtieth degree of latitude to the poles only two seasons taka 
place, a lone and severe winter, and a short, warm, but ineffectual sum* 
ner ; and within the tropics, it may be said to be perpetual summer. 
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is the rainy season, when the sun is north of the equator ; 
and the dry season, when the sun is south of the equator. 
And in the southern half of the torrid zone, the seasons, in 
like manner, depend upon the place of the sun. Wherever 
the sun is vertical or overhead, tlie rains and clouds are 
almost constant, because the atmosphere is not able to contain 
all the vapours which are raised by the increased heat ; and 
thus we see that a provision has been made for protecting the 
earth from the perpendicular rays of the sun. 

The effects of these periodical rains and droughts in the 
tropical regions of South America* are thus described by 
Humboldt : 

" The immense plains (called llanos) which in the rainy season dis- 
olay a beautiful verdure gradually assume the aspect of a desert ; the 

Sass is reduced to powder, the earth cracks, and the alligators and the 
rge serpents remain buried in the dried mud till the tirst showers o 
the year awaken them from their lethargy. 

" The rainy season begins about the end of April. The sky becomes 
obscured, the azure disappears, and a grey tint is spread uniformly over 
it ; at the same time the heat progressively increases, and soon dense 
vapours cover the heavens from one end to the other. The plaintive 
cry of the bowling monkies begins to be heard before the rising of the 
lun. The atmosphere is at length convulsed ' by frequent thunder 
Itorms, the rains descend in torrents, and the rivers' rising rapidly above 
^ir banks overspread the plains with extensive inundations." 

The suffering which the wild horses of the llanos endure 
Ob these occasions are thus described by the same author : 

** In the rainy season the horses that wander in the savannah, and 
have not time to reach the rising grounds of the llanos, perish by 
hundreds amidst the overflowings of the rivers. The mares are seen 
followed by their foals swimming during a part of the day to feed upon 
the grass, the tops of which alone wave above the waters. In this state 
the}* are pursued by the crocodiles ; and it is by no means uncommon 
feo find the prints of the teeth of t^ese carnivorous reptiles on their 
thighs." b 

In the West Indies, and in some parts of the American con- 



* In the northern tropical regions of Africa showers commence in 
April, and increase till June, when torrents of rain begin to descend, 
mad continue almost three months without intermission. The face of 
nature is soon changed ; rivulets, before dried up, swell into lai^e rivers ; 
rivers overflow their banks ; and the plains become vast lakes. In the 
coarse of September the rains cease, and not a drop fedls till the follow- 
ing ApriL 

" The horse is not originally a native of these regions. They weir 
fixBt mtroduced by the Spaniards. 
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tincnt, two rvLiny seaaons are distinguished; but one of them 
is of much sliorter duration, and has much lighter rains thaq 
the other. And in some parts of the torrid zone, from the 
effect of mountain-ranges and peculiar winds, places under the 
same parallel (as the countries divided by the Ghauts in the 
Kouth of Ilindostan) have their dry and rainy seasons at oppo- 
site periods of the year. In some parts of the torrid zone too, 
as the Sahara of Africa, the plains of Peru, and the low coasts 
of Caraccas, rain seldom or never falls. In Egypt, too, as we 
have observeil before, rain is almost unknown. 

Generally speaking, in all parts of the world mountains and 
elevated regions are more subject to rain than plains and level 
countries in the same latitude ; and the same may be said of 
places near the sea, as islands and coasts, when compared with 
places remote from the sea (as the interior of a country) though 
under the same parallel. The reason is obvious; the moun- 
tains, as we observed before, intercept the clouds and bring 
them down in rain ; and thus, they are often almost all brought 
down before tliey are carried over countries very remote from 
tlie sea ; so that the nearer a place is to the sea, from which 
the vapours arise, the more frequently is its atmosphere satu- 
rated with them ; and of course, the more likely it is to re- 
ceive a large portion of them in rain. 

DEW. 

That moisture which in warm and dry weather, after sun- 
set, is insensibly precipitated from the atmosphere upon the 
surface of the earth, is called dew. In the warm regions of 
the earth, particularly in tracts of country destitute of rain, 
the dews are exceedingly heavy; and it need scarcely be 
observed that they are of the greatest use in refreshing the 
earth, and promoting vegetation. 

It was formerly thought that dews were produced by the 
cooling of the atmosphere after the disappearance of the sun, 
which, of course, would diminish its solvent power, and cause 
all the vapours which it could not hold in solution to descend 
in moisture to the earth. But it has recently been proved 
that they are caused by the previous cooling of the surface of 
the earth, which radiates or parts with its heat much more 
rapidly than the surrounding air. After sunset, therefore, 
the surface of the ground being cooler than the atmosphere 
which is in contact with it, condenses and draws from it the 
vapours which it held in solution during the heat of the day. 
When a glass of cold water is brought into a warm room, par- 
ticularly in summer, the outside of the glass will soon become 
covered with moisture, though it was perfectly dry when 
brought into the apartment. Now this familiu' fact exem- 
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pUfics tlie formation of dew. Tlie outside or surface of the 
glass is colder, in consequence of the Tvatcr which it contains, 
than the atmosphere of the room, and hcnen it condenses and 
forms into dew the vapoury particles with which it comes in 
contact. The outside of a bottle of wine brought fresh from 
a cold cellar into a warm dining-room will exemplify the same 
fact ; and it is upon the same principle tliat moisture is formed 
upon the inner side of the glass in the windows of a close car- 
riage, or of a heated room.* 

It has been observed that in cloudy nights there is little oi 
no dew. Tliis is because the earth's surface on such occasions 
has much the same temperature as the surroimding air ; fur 
the heat that it radiates or gives out is reflected back to it 
again by the clouds; whereas, in clear and cloudless nights, 
the radiation of heat from the earth passes without obsta(;lc to 
the higher regions of the atmosphere, and its surface U in 
consequence rapidly cooled. 

It has also been observed, and the fact is worthy of our 
admiration, that in the same locality the deposition of dew 
is. generally speaking, in proportion to the necessity there i? 
for it. It has been found, for instance, that a thermometer 
laid nx)on grass marked 16^° lower than one laid upon a gravel 
walk beside it ; and hence we may infer that the grass in a 
dewy night would receive a large portion of it, while liftle or 
none would be deposited on the gravel walk^ And generally, 
»ve may infer that little or no dew falls upon rocks, roads, 
sands, or water, even while grass and vegetables in the same 
ocality are covered with it. 

Wlien the dew which falls upon the earth is frozen by the 
cold it is called IIoar-frost. But Mildew is not of atmos- 
pheric origin. 

SNOW AND UAIL. »- 

The other forms which the vapours of the atmosphere as- 
sume are snow and hail. AVhen the aqueous particles or 
rain-drops at the moment of formation are crystalized. or 
frozen by the cold, they assume the form of snow ; and il 
while failing through the atmosphere they arc still further 
united and congealed, they assume the form of hail ; for hail 
may be regarded as a species of snow or snowy-rain. Judging 
from appearances, we might conclude that the cold humidity 
of snow must be very detrimental to vegetation, hut the con- 



* The glass, in consequence of its exposure to the exteroal air, is 
eolder than the atmosphere within, and hence it condenses and fomu 
into dew the vapoury part*cle9 which come in contact with it. 
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traiy of this is the case. Snow, particularly in tbose regions 
where tlic ground is covered with it during the winter months, 
is of great service to vegetation hj protecting com and other 
vegetiibles from the iiitenser cold of the air, and • .peciaUy 
from the cold piercing winds. It also serves to moisten gra- 
dually those lands from which, owing to their situation, the 
rain is soon carried oif. Except in raounta.inou8 and elevated 
districts, snow is unknown in the warm regions of the earth ; 
but hail has been known to fall in all parts of the earth, and 
at all seasons of tlie year, even in summer. The formation of 
hail seems to be owing to ele<-trical agency ; one proof of which 
is. that thunder and lightning are often attended with liai] 
sliowers ; and in fact, artificial hail can be produced bj meaoB 
of an electrical apparatus. 



CHAPTER XL 

WIWDS. 

The primary cause of wind is the heat of the sun, which 
rarefies and expands that portion of the atmosphere which, 
by the motion of the earth, is more immediately exposed to 
his rays. The air when rarefied becomes lighter, and con- 
sequently ascends to the higher regions, while the surround- 
ing air, which is less rarefied and heavier, rushes in to sup- 
fly its place. This current or motion of the air is called 
wind, and according to its velocity it is said to be a breezcy 
gale, storm, &c. 

Hence it is that there are always drafts or currents of 
air towards a fire, or into a warm room, if the window be 
raised. 

Winds are generally divided into three classes — per- 
manent, periodical^ and variable. The permanent winds 
extend nearly 30 de^ees on each side of the ec^uator, and 
blow almost always m the same direction. They are also 
called trade winds, firom the great advantages which trading 
vessels derive from their steadiness and permanency. By 
the aid of these winds, the Spanish vessels which sail from 
Acapuloo to the Philippine Isles, oflen finish a voyage 
nearly efjual to half the circumference of the globe in 60 
days, wit-bout altering their cr»urse or changing a saiL 



WINDS. 93 

The higher temperature, and the greater rotatory motioii 
in the equatorial regions of the earth, are the causes of these 
great currents of air, as well as of the great currents of water 
which we have described in a preceding chapter as con- 
stantly flowing in a westerly direction for about 30 degrees 
on each side of the equator. To supply the place of the aii 
which is constantly ascending from the torrid zone, m con- 
sequence of its rarefaction by the more direct rays of the 
sun, continual currents from the temperate and colder re- 
i;ious iiioye in the direction of the ec}uator. And ns in the 
i*ase of the currents of water from the frigid and temperate 
zones, these currents of air coming from regions where the 
rotatory motion of the earth's surface is slower, to those 
where it is quicker, are, before they can acrjuire this new 
velocity, left behind ; and they will thus, as they do not 
move eastward along with the earth, have xhv. ajjpearance of 
moving the contrary way, that is, to the westward. But it 
is c)nly as they approach the equator that the trade winds 
take a westerly direction, or in other words, blow from the 
eastward. Their first impulse being in the direction of the 
equator, thvy were originally north and south winds ; but 
as they approach the torrid zone, thoy begin to detlect to 
tlie westward. At the northern troi)ic they blow from the 
north-east, and at the southern, from the south-east, vary- 
ing a point or two of the compass either way ; and as they 
approach the equator, they gradually blow from the east- 
ward. 

If the great equatorial band of the earth were covered 
•rith water, the trade winds would constantly and regularly 
blow in the direction here stated. But the unetjual and 
varying temperature produced by the interposition of large 
tracts of land, snow -clad mountains, and heated plains of 
sand, <liverts them from their course, and subjects them 
often to sudden and great irregularities. K^noe it is that 
the trade winds are more- constant and regular in the Pacific 
than in the Atlantic; and in the Atlantic," than in the Indian 
Ocean. 

The irregularities produced in the trade winds by the 

* Into the Gulf of Guinea, and along the whole coast, from Sierra 
Leone to the equator, southerly and south-westerly winds continually 
Uow. The jcreat heat and eonse^aent jraniiution of the air ovw tb^ 
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causes we have assigned, give rise to the periodical windi 
which change with the changing seasons. The most im- 
portant of this class of winds are me monsoons,^ which blow 
naif of the year in one direction, and the other half, from 
the opposite points of the compass ; and when they shift, 
variable winds and violent storms prevail, which render it 
hazardous to put to sea. These wmds prevail most in the 
Indian Ocean, and do not extend more than 200 leagues 
from land. 

The monsoons, as well as the trade winds, depend on the 
sun : for when the sun is north of the equator — that is, 
from the vernal to the autumnal equinox, they blow from 
the south-west; and during the remaining six months of 
the year, while the sun is south of the equator, they blow 
from the north-east When the sun is north of the equator, 
Arabia, Persia, Hindostan, and the Eastern Peninsula are 
more heated than tlie Indian Ocean, and the colder air from 
the sea consequently rushes northward to supply the place 
of the air which, in consequence of its great rarefaction, 
constantly ascends from these countries at this season of the 
year. And as this air coming from the equator has a dif« 
ferent and opposite motion impressed upon it, the conse- 
quence is, that the compound motion of south-west will be 
produced. But from October to April, when the sun i& 
south of the equator, the air above the sea being much 
warmer than the air above the land north of it, a north-east 
wind blows from these countries in the direction of the In- 
dian Ocean. 

The land and aea breezes, which are conmion in tropical 
and warm climates, are produced by the same causes, 
namely, the unequal and varying temperature of the land. 
During tlie day the surface of the earth becomes more 
heated than that of the adjoining sea ; and the lur above it, 
partaking of its higher temperature, ascends, whUe the air 
from the sea, being cooler and heavier, rushes in to supply 
its place. During the night the reverse of this takes place ; 
for the air above tne land suddenly cooling, while that above 



burning deserts of Africa are exndently the causes. On the coast of 
Peru toere is constantly a hreexe from the south -west. 
• Monsoon, trom the .Vlaia^ word moossen, a ^easoH, 
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the sea preserves a more equable temperature, the current 
of air or breezes blow from the land towards the sea.* 

The winds which are produced by the more direct inllu- 
ence of the sun, as in the tropical re^ons, are, as we have 
seen, either permanent or periodical ; but in other countries' 
the winds are variable^ because they depend on a variety of 
causes, such as the expansion and contraction of the volume 
of the atmosphere by the ascent of vapour in clouds, or their 
descent in rain ; for wherever the equilibrium in the atmos- 
phere is destroyed, currents of air or wind will rush in that 
direction till it is restored. But as this equilibrium is sup- 
posed to be disturbed chiefly by electrical changes in the 
atmosphere, electricity* may be considered as the principal; 
cause of the variableness of the winds. 

I'here are several other winds of a local and peculiar 
r.hitracter, such as the Sirocco, the Uarmattan, the Simoom, 
and the Samiel. These winds are rendered pestilential by 
the suffocating sands of the defter ts, or by the putrid ex- 
tialations of the swamps and marshes over which they pass. 

The Sirocco occurs in the south of Europe, particularly 
in the south of Spain and Italy. It blows from Africa, and 
during its continuance, which varies from a few hours to 
two or three days, all nature appears to languish ; vegeta- 
tion withers ; the beasts of the field droop ; and in the 
human frame it produces great uneasiness and exhaustion, 
irritating the nerves, and checking perspiration. 
' The Harmattan blows periodically from the Saliara to- 
wards the Atlantic Ocean, producing such a drjTiess and 
heat, that vegetation withers under it ; and sometimes even 
the skirt of the negroes cracks and peels off under its influ- 
ence. This "wind, however, is conducive to general health, 



■ In the West Indies, the land breeze asoally begins at about 7 o^cIock 
in the evening and blows till 8 in the morning, when the sea breeze 
begins, increasing till about 1 oVlock, and ^^radually dyinff away in the 
afternoon. Between the changes t^ere is a period of stillness, as 
between the ebbing and flowing of the tides. These alternate breezes 
are felt very powerfully on the coast of Malabar ; their effect extending 
to the distance of 20 leagues from the land. 

Without the sea breeze the heat of many places in these climates 
would be insupportable. 

^ Hurricanes^ tornadoes^ and typhons are supposed to arise fiom 
midden and violent rarefactions u* the air produced by eloctricity. 
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bj cbecking the progreaa of flome dlseasei, and eflecbuUr 

curing others. 

The Simoon and Samiel sre peculiar to the humirig desorti 
of Africa and Arabia ; nnd of all others are the most dread- 
fill and deaolatinc In their eifecta. The Samiel, which occur* 




In the de'ierta of Bagdad, i ol only p"-au(.es inataafaneoua 
death, but so mortifiLa the lmib« ,; tne body, that tbei easily 
come asunder Camela eeem to have an instinctive know- 
ledge of its approach, which they indicate by making on 
unusual noise; and to avoiil bre&thing it ihev tliriiat Uieir 
DOses into the sand ; and it is in a similar way tliut travellers 
endeavour to escap« its eliects, munclj, by tliroiving them- 
MWes down with dieir faces close to the ground, tdl it passer 
over, nbich is usually in a few minutes. 

The Telocity of the wind varies from one, t« one hundred 
miles an hour ' at the former its moliou is almost imper- 
ceptible ; at thb latter it throws down house 



by the roots, and sweeps their brunches through t 
But in these countries the greatest velocity of the w 



nd is 
mpposed never to exceed GO miles an hour. At 10 milca 
an hour the wind is called a breeze ,- at 20, r gak ; at AO, a 
Uarm t And a htrricane at 60 miles an hour. 
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CUAPTER Xn. 

DISTRIBUTION OF VEGETABLES. 

Vegetables are adapted to every kind of climate, soil, and 
locality : and hence they are found in every part of the 
earth, from the equator to the polar regions. 

Some vegetable? delight in great heat, others in moderate, 
while others flourish &t in cold. Some are confined to 
mountains, others to valleys, while others luxuriate in open 
plains. Some, again, require a moist soil and humid atmos- 
phere, while others grow only in dry regiops and arid tracts ; 
and even on the surface of naked rocks,* a species of vegeta* 
tion exists. In this way, nearly the whole earth is covered 
with vegetation, and plants are found even in the dark re- 
cesses o? caverns and mines, and in the bods of rivers, lakes, 
and seas. In short, heat and cold, sun and shade, dry and 
moist, fertile lands and pathless deserts, every locality and 
evciy temperature, has its own peculiar vegetation ; and in 
those regions where vegetables cease to grow, lichens and 
mosses, capable of supporting animals, and even human 
beings, are found amid perpetual snows. 

But it is in the torrid zone that vegetables are found in 
the greatest vigour, variety, and beauty. There, under tho 
rays of a tropical sun, the herbaceous plants of the tem- 
perate and frigid zones, become shrubs — and shrubs, trees; 
while the size and number of the trees of those regions are 
beyond our conception.* 



• It IB in sach situ&tions the cow-tree is found ; so called, from sop- 
plying the inhabitants of those parched regions with a rich y^table 
milk. The following is Hamboldt's description of it : — " On the barren 
flank of a rock grows a tree with coriaceous and dry leaves. Its large 
woody roots can scarcely penetrate into the stone. For several months 
in the year. not a single shower moistens its foliage. Its branches 
appear dead and dried ; but when the trunk is pierced, there flows from 
it a sweet and nourishing milk. It is at the rising of the sun that this 
vegetable fountain is most abundant The blacks and natives are then 
teen hastening from all qoarters, fumi^hed with large bowls to receive 
the milk, whi-sh grows yellow and thickens at its surfiace.*' 

^ The following description of the vegetation on the banks of the 
Gassiouiare. a river which connects the Amason with the Onaoeo, ia 
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The trees of the majestic forests there are generally- abore 
a liundred feet in height ; and inanj, particularly some species 
of the palm-tree, reach to 150, and even 200 feet The 
gigantic baobab, on the banks of the Senegal, and in the 
islands of Cape Verd, is found with a trunk 50, 60, and 
even 70 feet m circumference, and many of its branches are 
larger than our largest trees. One of the leaves of the great 
ian-palm, will cover eight or ten men, and two or thr-e of 
them are sufficient to cover a cottage. 

The torrid zone is distinguished by the delicacy, as well 
as by the luxuriance of its vegetable productions. The 
most delicate spices, as cinnamon, nutmeg, cloves, and pepper, 
are confined to it ; and in it are found the most delicious 
fruits, the most odoriferous herbs, and the most brilliant and 
beautiful flowers. 

According to Uumboldt, the species of plants known when 
he wrote,* amounted to 44,000, of which 6,000 belonged to 
the class cryptogamia.^ They are thus distributed : — 

In Europe ...... 7,000 

Temperate regions of Asia .... 1,500 

Asia, within the tropics, and islands . . 4,500 

In Africa . . . . . . 3,000 

Both the temperate regions of America . • 4,000 

In America, between the tropics . . . 13,000 

New Holland, and the islands of the Pacific • 5,000 

He also states the proportions of plants which grow in 
latitudes 0°, 45^ 68^ to be as the numbers 12, 4, and 1 ; 
which shows how prolific vegetation is in the equatorial 



from Homboldt :— " The laxnrionsneta of the vefetation increases in a 
manner of which it is difficult, even for those who are accustomed to 
the aspect of the forests between the tropics, to form an idea. There is 
no longer a beach : a palisade of tufted trees forms the bank of tha 
river. You see a canal upwards of 400 yards broad, bordered bj two 
enormous «7alls, clothed with lianas ana foliage. We often tried to 
land, but without beine able to step out of the boat. Toward sunaofe 
we uiled alon? the bank for an hour, to discover, not an opening (since 
none exists), but a spot less wooded, where our Indians, ny means oi 
tiie hatchet and manual labour, could give space enough for a resting- 
place for twelve or thirteen persons." 

* Several have been discovered since, and more remain behind ; for, 
except in Europe, the earth has been but partially explored. 

^ Cryptogamtaf such as have neither blossoms nor visible fructifica- 
tions, as thn mosses, ferns, &c. 
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parts of tbe earih, compared with the temperate and oolder 
regK>n8. 

The utflity of vbgbtables to man is obyious. Some 
supply US wiUi /ckm/, as the different kinds of grain, fruits,* 
and roots; others furnish us with clothing^ as cotton, flaiCy 
and hemp. Some are yaluable to us as medicines s and othen 
supply us with Hmber, without which there could be neither 
commerce nor civilization. 

Some valuable plants appear to be confined to their native 
soil, as the dove and nutmeg to the Spice Islands ; the senuine 
dnnamon to Ceylon; and the best tea to China. But the 
seeds of the most useful plants have been carried over the 
earth in various ways, and propagated in soils and climates 
suitable to their nature. 

Thus the seeds of plants and stones of fruits are carried 
by winds, currents, and birds, to different and often distant 
localities; and commercial intercourse brought the sugar" 
jane and coffectree, natives of Asia, to the West Indies. The 
potato and Indian^com are natives of America. 



CHAPTER Xm. 

DISTAIBUTION Ol* ANIHAU. 

Thb earth, the <ur, the waters, and, in short, all nature 
appears to be full of animated beings. We cannot, however, 
take more than a hasty glance over this vast kingdom of 
nature. 

Like vegetables, animals are adapted to different cli- 
mates, soils, and localities; and hence they are found in 
every part of the globe inhabited by man. The most useful 
animals too, like the most important vegetables, are the 
most widely distributed. The ox, the horse, and the hog, 
are found from the equator to the polar circles ; while the 
aheep, the goat, and the dog, extend over the whole habit- 
able globe. Horses and oxen, indeed, degenerate and 



* The hread-fruit tree, the ptatUatHf the sago, and seTenl other kinds 
of ^m trees, supply the inhabitanta of the torrid zone witii mnch of 
their food. 

o2 
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disappear u tbe; approach tlie frigid zone, but tlidr pbiea 
are supiilied bj the exiatfnoe of animsls pecnliarlj ailapted 
to those dreary reziona. The uaea of the itindttr Ui the 
Laiilandere are well koown, and animala of the aaine Bpecica 
abound tn the Arctjc regions of j^iia and Aueric&. Tbe 
dog too, tbu afieetiiinate and faithful foUower of man in 
uverj couutrj and in every ctime, becomes doubly serrice- 
nble to biuk in those desolate regions where the a.'igiatance of 
other, anwials is denied him. Where the horse and reindeer 
disappuar, a hardj und sagacious spcles of dog, peeuliar to 
(he polar regions, eupniiea their place. It is on sledges 
drawn by dogs, that the Esquimaux and KamtachBtdiJi^ 
travel orer Uieir snowy plains. 




^le correspondenre between the eorering of Rnimnln and 
tht- climate which they inhabit, is strikingly exemplJIieil in 
the do" species. In the polar regions* they are corercd 
with thick jiaggy hair resembling wool j while in warm 

■ Thn animals of Ih* (rigid zodci, generally ipeaking, are covered wili 
lith fur. nbich not only pi-ulects them from tli« eitrrme cold of tbo* 
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countries, as in Barbary, their skiii is perfectly smooth and 
almost destitute of hair. In the same way, the thiok warm 
wool which we see upon sheep here, changes into hair in the 
torrid zone. Even in the same country the coverin^o^ 
several animals changes with the changing seasons. As Dr. 
Paley has observed on this subject, ** every dealer in hare- 
skins and rabbit-skins knows how much the fur is thickened 
by the approach of winter." 

As it would be impossible in our limited space to give 
even a brief outline of the animal kingdom, we shall conclude 
this chapter by giving a general view of the great division* 
into which animals are usually classed. 



DIVISION OF ANIMAIfS. 

There are, generally speaking, four great divisions of 
ANIMALS, namely, Vertebrated, Molluscous, Articulated, and 
Radiated, 

The first division includes all those animals which have a 
back-bone, for such is the meaning of the term vertebraied.^ 
It is subdivided into four classes. I. Mammalia, or animals 
irhich suckle theur young. 2. Birds of all kinds. 3 Reptiles, 
«s serpents of every kind ; also crocodiles, alligators, lizard*, 
tortoises, turtles, toads, and frogs. 4. Fishes of every kind, 
except the whale s])ecies. 

The second division includes animals which have no bones ,* 
and hence the term molluscous, which is from a Latin word 
signifying soft. But with few exceptions, the animals of this 
class are inclosed in hard shells. There are six classes in this 
division, but we shall mention those only wliich are classed 
according to the form of their shells, namely. Univalves,^ as 
suiiils and whelks; Bivalves,* as oysters, cockles, &c. ; and 
Mukivalves,^ as the common barnacle. 

The third division consists of Articulated* animals, that is, ot 
animals wliich have an articulated or jointed structure. This 
division contains four classes, namely — 1. Annelides,^ or those 
that have a ringed structure, as leeches, centipedes, and earUi- 
worms. 2. Crustacea, or those that have their soft bodies and 



• Vertebrated—^Tom Verto, to turn, in allusion to the joints of the 
bftck. 

*> Univalve, one valve or shelL 

• BiviUve, two valves or shells. 

' Multivalve, many valves or shells. 

• FVom the Latin urticulus, a little joint. 
' Frum the Latin anhuius^ a ring 
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limbs protected bj a hard coating or enut, which in popular 
language we also call shell, as lobsters, crabs, prawns, and 
locusts. 3. Spidertt which form a class hj themselyes. 4. 
JtuecU, as flies, wasps, bees, and butterflies. 

The fourth divigion consists of animals haying an anatomical 
structure like an assemblage of rays direrging from a common 
point or centre, from w^ch circimistance tttej are called 
radiated^ animals. It contains five classes or subdiyisions, 
one of which only we shall mention, namely, the Zo&phites^ 
or animal-plants; so called because they are fixed to the 
ground in the form of a shr«b, or branch, or leafy ]^ant. 
CoraU and spim^e$ belong to this class. 



CHAPTER XrV. 

DI8TBIBUTI0N OF MAIT. 

Thb earth was made for man; and hence he is found in 
every country and in eyery climate,* from the torrid regions 
of Amca ana America to — 

*' Farthest Ghreenlaad— to the pole itielf. 
Where, Duling gndoal, life «t length goes etit.** 

On the banks of the Senesal the human body supports a 
degree of heat which causes uie e^irit of wine to boil ; in the 
regions of the poles it sustains a d^ree of cold which causes 
mercury to freeze. 

" The HUMAN ANIMAL,** Dr. Paley obsenres, " is the only 
one which is naked, and the only one which can clothe itself. 
This is one of the properties wmch render man an animal of 
all climates and of aU seasons. He can adapt the warmth 
or lightness of his dothing to the temperature of his habita- 
tion. * 

Another quality which enables man to Kye in eyery 
climate is, that he has been made capable of deriving nou- 
rishment from every kind of food. Without Has physic&l 

* From the Lstin fvditit, a ny. The tiar-fak is a geod •zunple ol 
Ihis division. 

^ ZtfofhitM, from two Cheek words, sigmfymg ammal and flcmt. 

• The Esquimaux of Greenland dwell as iar north as the eightieth 
d^iee of latttade ; while in the southern hemisphere, a wretched race 
of men (the Petcheres) exists on the hleak and Darren shore of Terra 
d^Foego. 
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•sMbility — or,inotberirords,if man werenotanomiiiHiraiu 
' tniinBl — he could Dot occupj and have dominion over tha 
whole earth. In ^e frigid soce, except in tbuse poru 
which border on the temperate regions, there is neither 
fleed-tinie nor harvest, nor vegetable Fiiod of any kind , anil 
the inhabitants are consequentlj coufioed to animal food. 




In t&e tarrid zona, on the oantraiy, man lives almoin entirely 
upon Testable food, which ii the onlj kind of diet iuiteS 
to iJie climate. But it ii in the temperate regions that man 



■ It !• to lb« aM in IboH ngiau that mui ii ebwtlj indebted for h}( 
mppoit. Iti tamperatnre, u wa hiTc already itaud (pan fil), » 

ftuimtjc animala, vfa!cb Mpplj th« iohabitAnti of thoie itanle rariuut 
wtta food, li«ht, and liul. 

Tha food (bvjr ai^rd pl^nt daby." 
TbofiMtwalnu orua-faonii ig fbond in berdi upnn the ice; niid ilii 

oil of tboH aaimili i> most oielnl to th« blubitimta of lliOH dark (dH 
dreary ngioiti ; andtli^ir for or ikini, particilarlT of the biaraud Lha 
jmi, «n moit laloabls for olothint, aad othar u^dl piupoasa. 



104 IXTBODUCTION TO OSOO&APHT. 

is really an omnivorous animal. In these dimates every 
kind of food is produced, and man partakes of it alL 

Some naturalists have thought it possible to class mankind 
according to the diversity of weir food : as carnivorous (flesh- 
eaters), ichthyophagisti (fish-eaters), fiugivorous (firuit and 
corn-eaters), kc. ; but such a classification would evidently 
be partial in its application and erroneous in principle. The 
Scriptures inform us that all the inhabitants of the earth 
are descended from a single pair; and though to us no 
additional proof is required on this point, yet it is satisfac- 
tory to know that the investigations of physiological and 
anatomical science have demonstrated that, however dissi- 
milar men may be in external appearance, habits of life, 
physical power, and intellectual capacities, their interna* 
atructure is the same ; or, in other words, that they all belong 
to the same species. 

In the animal and vegetable world we find great varieties 
in the form, appearance, and qualities of individuals of the 
same species, for some of which we are utterly unable to 
account; and even to chddren of the same family thi^ 
observation is often applicable. 

** Theresa some peculiar in each leaf and grain, 
Some unmarkM fibre, or name varying vein.** 

Can we wonder then at the great varieties that have arisen 
among men since the world began, scattered as they have 
been over every country, climate, and soil?* 

Some naturalists have divided mankind into three distinct 
races or varieties ; some into five ; while others have aug- 
mented the number to seven^ and even to ten. The colour 
of the skin, quality of the hair, form of the features, and 



» ** The difference between the most dissimilar characters, between a 
philosopher and a common street porter, for example, seems to arise 
not so much from nature as from habit, customf and education. When 
they came into the world, and for the first six or eight years of their 
existence, they were, perhaps, very much alike, and neither their 
parents nor playfellows could perceive any remarkable difference. 
About that age, or soen after, they come to be employed in very dif- 
ferent occupations. The difference of talents comes then to be taken 
notice of, and widens bv degrees, till at last the vanity of the philoso- 
pher is willing to acJcnowledge scarce any resemblance.** — Adam 

DMITH. 
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dupe of the skull, are the tmU bv which the diflt»«at ranea 



Mupe oi (be skull, are the traiU bv ' 
of men are generally distinguished. 




The BBMtv FAMTLT IB iiHuallj divided into fire gre&t 
branches or varieties, namely, the Caucasian or European, 
the Mongolian or Asiatic, the Ethiopic or Afriesn, tbe Ma- 
lagan, and the Indian ' or nadve American. The colour of 
tlie skin is so dilTerent in each of these races, that a good 
popuhir division of them, and consequently of the whole 
human family, would be into whits, tellow, black, bkdwh, 
mud KES MSN. We shall add the chief characteristics of 
each race. 



the BUcli and Curplan Seas — a re^ou not tar di 



is countenanced, if m 
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Georgians and Circasdans, for instance, afford perfect speci- 
mens of it.* 

The C€aicagian race is distinguished from all the rest by a 
natural complexion of white, tinged with red ; as in infants, 
and in persons not exposed to the inliuences of the sun and 
air.^ Generally spealung, the bead is round, the forehead 
expanded, the fBice oval, the nose thin, straight, or slightly 
aquiline, the mouth small, and the chin full and rounded. 
The hair varies in colour from fair to black, and is generally 
soft, flowing, or slightly curled; and the eyes from blue to 
dark brown.* 

The Caucatian race includes the whole European family 
(except the Laplanders and Finns) with their descendants in 
America, &c. ; also the nations of Western Asia, as far as 
the river Oby, the Belur Tag and Himaleh Mountains, and 
the Ganges; and the people of northern Africa, Egypt, and 
Abyssinia.^ 

The Mongolian race comprises the natives of Asia beyond 
the Oby, the Belur Tag and Himaleh Mountains, and the 
Ganges (except the inhabitants of Malacca) ; as the Mongo- 
lians, the Chinese, the Japanese, the people of Thibet, Boutan, 
and Indo-China, the inhabitants of the Arctic regions ; as the 
Samoieds, ELamtschatdales, Finns, Laplanders, and Esqui- 
maux. The chief characteristics of this race are, the skin 
yellow or olive, the head almost square, the forehead low and 
narrow, the face large and fiat, the nose small and flat, the 
mouth wide, the lips thick, the chin pointed, and the cheek- 
bones prominent. The hair is coarse, lank, black, and thin ; 
and their eyes small, black, and rising in an oblique line from 
the nose to the temples. 

The Etbiopic or negro race comprises all the natives of 
Africa to the South of the Sahara and Abyssinia ; also the 



• Mr. M'Callocb combats the general opinion apon this point. See 
his GeogzapLical Dictionary (article Europb). 

^ The Caucasians are of all complexions, according to the clnnate — 
but white is the natural colour. 'Inas a native of Northern Europe iw 
(air ; of Central, less so ; of Southern, swarthy ; a Moor more so, an 
Arab oUve, and a Hindoo nearly black. SucH of the Hindoo women 
as have never been exposed to the sun, are often as £ur as the inhabit- 
ants of the south of Europe. 

* Fair and auburn hair, and blue ^ea, are neculiar to the Cancaaiaa 
race. 

d The Jews, the Arabs, the Babylonians, Assyrians, Modes, Ferriaaa, 
Afghans, Turks, Armenians, Hindooi^ &c., belong to the ~ 
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natiTes of New Holland, Van Diemcn's Land, Papfna or New 
Guinea, New Britain, Solomon Isles, New Georgia, the New 
Hebrides, New Caledonia, the Feejee Islands, and also various 
tribes in the Indian Archipelago. The chief characteristics of 
this race are — the skin black; the head narrow and compressed 
ftt the sides ; the forehead low and retreating ; the cheek-bones 
prominent; the nose large and flat; the lips thick, particu- 
larly the upper one; the jaws narrow and projecting; the 
chin small and retracted ; the eyes black ; and the hair black, 
coarse, frizzled, and woolly. 

The Malat race includes the natives of Malaya, Ceylon, 
the Asiatic Islands, New Zealand, and Polynesia. In this 
race the skin is brown or tawny ; the form of tlie head inter- 
mediate between that of the European and Ethiopic races; 
the forehead a little arched or rounded; the nose full and 
broad, and thick towards the point, or what is called a bottle- 
nose ; the upper jaw somewhat less projecting ; and the fea- 
tures generally more prominent than in the negro ; the eyes 
black ; and the hair black, coarse, curled, and abundant. 

The Indian or American race comprises all the native 
American tribes, except the Esquimaux. The colour of tlieir 
skin is reddish, resembling that of copper or cinnamon ; the 
forehead is short and depressed ; the eyes sunk ; the Hsuce broad, 
without being flat ; the nose rather flat, but prominent ; the 
nostrils very open ; the cheek-bones high ; the beard thin and 
ecanty ; and the hair black and lank. 

The Malay race approximates to the Ethiopic, and the 
Indian to the Mongolian. 

In every period of their history, and in every part of the 
world, the Caucasian or European race have proved themselves 
superior to all the others in enterprise, energy, and courage. 
The inhabitants of every country and climate have felt and 
acknowledged their superiority, and the whole world seems 
destined, at no distant day, to come under their dominion. 
A great x)ortion of the Old World is already subject to their 
away, and the whole of the New Continent may be said to 
belong to them and their descendants. In the remote and 
multitudinous islands of the Pacific Ocean, the voices of their 
missionaries are heard ; and their colonists are pushing their 
settlements over the barbarous and far distant continent of 
jtutiralasia. 

But the Caucasian or European race have distinguished 
themselves from the other inhabitants of the world still mure 
by the arts of peace-— continued advancement in civilizatiun — 
and successful cultivation of science and literature ; and, in 
fiu^ it is to these studies, and to the results produced by 
them, that their superiority in arms is principally duo. 
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QUESTIONS FOR EXAMINATION.* 

Page 7. Th« meanintr of the term G^eognpby? 2. How may G«o- 
graphj be tuvided? 3. What is Mathematical Geography? 4. With 
what other Bciencei ia this branch of G^eography connected ? 5. What 
JA Physical Gec^^phy ? 6. With what <^er Bciencei ia thia branch ol 
Geography connected ? 

/^o^^ 8.— What is Political Geography? *2. With what other sciences 
is this branch of Geography connected ? 3. The form of the earth ? 
4. What is a sphere 9 5. An Mate spheroid ? 6. A prolate 9 7. How 
would you illustrate the form of the earth ? 8. How the aaris and diurnal 
motion r* 

Fam 9. — If the earth is a globe, why does not its surfi&ce appear 
globular $ 2. How illustrate this ? 3. tf a person six feet high stood 
m the middle of an extensive phun, how hr could he see thesut^^uv 
of the earth around him ? 4. Why are mountains and inequalities upon 
the earth^s surface no ai^gument against its spherici^ ? 5. What would 
be the size of the highest mountain in the world, if represented in relar 
tive proportions upon the surface of an artificial globe 12 inches ii. 
diameter ? 6. How do you show this P 7. The pmctioal proof of the 
sphericity of the earth ? 8. How illustrate what is meant by sailing 
round the world ? 

Page 10. — ^The first person who attempted to circamnavigate the 
earth? 2. The first who succeeded ? 3. Uan you state the arguments 
which led Columbus, and others long before his time, to conclude that 
the earth must be a sphere 9 4. Is sailing round the world from west 
to east, or vice vena, a proof of its sphericUy 9 5. How is it shown that 
the earth*s surface is globular from north to south also ? 6. Can you 
state other and more familiar proofs of the earth*s sphericity in every 
direction ? 7. Why should the hull or body of a ship continue longei 
in sight than the masts? 

Pa^e 1 1. — Why do sailors go aloft when they are on the look-out for 
land, or for any distant object ? 2. How show that the form of the 
earth must be spherical 9 3. The nature of attraction ? 4 The differ- 
ent kinds or modifications of attraction ? 5. Without the attraction of 
whesion, what would take place? 

Pape 12. — Can you repeat the linei in illustration of the preceding 

Suestion? 2. How is the same principle exemplified in the rain and dew- 
rops ? 3. Al^u in the globules of quicksilver ? 4. And in the manu- 
facture of small shot? 5. Why in a globe or spherical body is the 
attraction of all the parts in the airection of the centre ? 6. How apply 
this to the original formation of the earth ? 

Paae 13. — iJuder what circumstances would the earth, or any rouna 
body Tike it, remain self-balanced in pure space ? 2. What is meant 
by the centre of gravity of a body ? 3. Do the centre of gravity and 



■ A cartful perusal of the text will enable the pupils to gire saUs&etory 
•mwen to these quustioas. 
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the central or middle point in a globe or spherical body coincide? 

4. The lowest part or point in a globe? 5. The meaning of the terms 
up and doven, a.-« applied to the eui;h ? 6. As applied to the heavens ? 
7. The meaning ot the term antipodes $ 8. In what direction is every 
part of the eartn, and every thing and every person on its surface at- 
tracted? 9. \Vhy in the direction of the centre? 

Page 14. — How illustrate the diurnal motion of the earth ? 2. Why 
is one-half of the earth always enlightened ? 3. Why day and night 
alternately? 4. Why in the course of twenty-four hours ? 5. What is 
meant by the term pdes 9 6. Why the north pole called upper ? 

Pfwe 15. — How illustrate the poles by raakine an orange or top spin 
round? 2. Why do the sun and heavenly bodies appear to revolve 
from east to west in twenty-four hours ? o. How iUustrate these ap- 
parent motions ? 4. What are the arguments against this supposition 
that the sun revolves round the earth? 

Page 16. — If the sun revolves round the earth every twenty-four 
hours, what must be the circumference of the circle he would have to 
describe daily? 2. How do you show this? 3. What idea can you 
ffive of the number of the fixed stars ? 4. What, of their distance, i 

5. What the inference from these facts? 6. How much is the sun 
Urger than the earth ? 7. Is there any thing known of the magnitude 
of the fi xed stars ? 8. What are they supposed to be ? 9. A planet 
appears brighter and laraer if viewed through a telescope, is this the 
case with a fixed star ? 10. How do you account for this ? 

Page 17. — ^The teawns caused by ? 2. What is meant by the orfnt 
of the earth? 3. The plane of the earth^s orbit? 4. How illustrate 
them ? 5. Are we to suppose that the orbit of the earth is a solid or 
substantial ring, or that its plane is a real, visible, flat surface ? 6. How 
illustrate what has been said? 

J*age 18.— The equator 9 2. Why so called? 3. Into what does it 
divide the globe ? 4. In what direction does it run ? 5. If the axis of 
the earth were not inclined to the plane of its orbit, what would be the 
consequence ? 6. What is the measure of the angle made by the axil 
of the earth with the plane of its orbit? 7. What do you understand 
by the axis moving parallel to itself? 8. What is the consequence of 
this ? 9. When the northern half of the axis is inclined to the sun, what 
is the consequence ? 10. When the axis of the earth neither inclines to 
nor declines from the sun, what is the consequence ? 

Pope 19.— How illustrate whkt has been said? 2. Can you explain 
the diagram in this page ? 3. In what position is the earth with r^;aid 
to the sun at midsummer? 4. Midwinter and the equinoxes? 

Page 20. — When the sun is vnrtioai to the tropic of Cancer, how hr 
does he shine over the north pole ? 2. Why ? 3. Over what part of 
the earth is the sun vertical, when his rays are withdrawn from the north 
frigid zone? 4. When the sun is vertical ten degrees north of the 
equator, how far does he shine over and beyond the north pole ? 5. In 
this position of the earth, how much of its surface round the south pole 
is deprived of his light ? 6. Over what part of the earth is the sun ver^ 
tieal, when he shines from pole to pole ? 7. What is meant by the 
cirHe of ifluminatinn « 8. Why is it a or^t circle? 9. Why does il 
always *nvvt the *auatorP '0. Th^ <».onseou«nr«< ni t,hi»? 
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Vq^ 21. — ^At what periodi of tlie jmv are tiia jwraOafr biBectad b? 
the circlfi of Ulumiiuition? 2. Whj tt tbow periodi we the days and 
nights equaJ all over the world P 3. When the sun is vmih of the equa- 
tor, is thwe more or leas than half of each of the parallels within the 
circle of illnminatiwi ? 4. When the days are nctoen hours lonf at any 
place, how much of the parallel of latitude of that pla«e is witioin the 
circle of illuminataon ? 5. How illustrate the dme of illumination? 
6. In what oosition would the earth be if the circle of illumination eoitt- 
cided with toe tqiMtor 9 

Pope 22. — ^Xbe advantage of getting a clear idea of what is meant by 
the circle of illumination ? 2. Can you explain how it is possible that 
the pole of the earth alwajrs points in the direction of Uie pole of the 
heavens, while travelling round in an orbit one hundred and nmdjf 
mUtum* of miU» m diameter f 3. Over what part of the earth is die 
sun vertical on the 2lst of June ? 4. On the 2l)th of March ? 5. On 
the 22nd of September? 6. During the winter soUtice? 7. Why ars 
the Arctic and Antarctic drdea described at the distances of 23^ degrees 
from the poles? 

Page 23.>-The arguments in proof of the earth*8 motion round the 
sun ? 2. The illustrations ? 3. How may the sun^s apparent motion 
to the eattward be observed ? 4. What progress does he appear to make 
every twenty-four hours ? 6. When the earth u in Libray the son is in 
? L When the earth u in Scorpio, the sun is in ? 

Pom 24.— The eeUpHe 9 2. Whv so called P 3. How illustrate it ? 
4. Wnat is an eclipte $ fi. How illastraie the principle of an eclipse 
of the sun? 6. Of the moon? 7. The oris;in of the division of the 
circle into 360 degrees? 8. What is the xodiac f 9. The i^ of tha 
Eodiae? 10. Osn you repeat the twelve signs? 11. When is the sun 
in Aries? 12. When in Taurus? 13. When is die sun in Libra? 
14. In what sifn is the earth whoi Uie sun is in Capricorn ? 

Page 25. — Why are there not two eclipses every month ? 2. Bv what 
tfgument is it proved that a body projected into pure space will con- 
tinue in motion for ever, in a straight line, and with nnitorm velocity? 
3. Can you state the argument? 

Page 26. — Can you explain by a diagram the causes of the earth's 
annual motion ? 

Page 27.— Can yon go through the demonstration in this and the pre- 
ceding page ? 2. By what combination is the drcular motion of the 
earth and the o^er planeti produced? 3. What other names are given 
to the forces of projection and attraction? 4. The meaning of the 
terms centrifuaal ana aeniripetal 9 

Page 28. — ^If the earth at its creation had been projected towarde or 
400 near the sun, what must have happened ? 2. If too remott £rom 
the sun, the consequences ? 3. What is an eilipee 9 4. Why is the 
orbit of the earth eUiptioal 9 

Page 29. — The meaning of the term Aphelion 9 2. Perihelion f 
3. Can you go through the preceding denioostrattiuD ? 4. In what part 
of her orbit is the earth when the centhtteuU forre is greatest? 5. In 
what part, when it is leatst ? 6. Huu u> it thut the centrifugal force 
prevails over it in the former cH8e, and yifUU t4i it in the latter? 
Page 30. — Iloes the orbit of the earth «litler much from a circle? 
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2L Wbj has it been given so elliptical in the diagram P 3. Th« differ- 
eoce in length between the longer and shorter axis or diameter of th« 
eardi's orbit? 4. Wbv is this difference almost nothing? 6. Is Hm 
earth as near die son m winter as it is in summer? 6. How do you 
• explain this? 7. How do you iliustiate this by ^e polar summer? 
8. The wannest time of the day? 9. Why? 10. The wannest time 
of the year ? 1 1. The coldest time of the night and year ? 12. Why 
is tibe sun when rising — on the meridian — and setting—- at the same 
distance from us ? 

Page 31. — How is the magnitude of a spherical body ascertained? 
2. Meanixtf of the terms diameter and cireumjerenee f -3. How is the 
length of tne circumference of the earth ascertained? 4. How, the 
length of the diameter ? 

Page 32. — The length of a'dcffree on the earth*s surfiftce ? 2. Why ib 
the equator a ffreat circle ? 3. How does it divide the globe ? 4. Gsn 
you explain the circles in die diagranL 

Puye 33.^The latitude of a place ? 2. In what latitude is the entire 
northern hemisphere? 3. In what, the southern? 4. Does the lati- 
tude of a place give you its precise position? 5. What other measure- 
ment is necessary? 6. What is a meridian 9 7. Pint meridian? 
8. On what is latitude measured? 9. How many degrees in the quadrant 
of a circle? 10. How many miles in the quadrant of a meridian circle? 

Pa^M. — How is latitude measured? 2. What u meant by the 
K»««erM^ meridian ? 3. Parallels of latitude? 4. Why called jMira/- 
lela9 6. Why parallels of latitude $ 6. How many usually cuawn? 
7. How many might be drawn ? 

Page 35.— What is longitude f 2. The first meridian? 8. All na- 
tions count latitude fr 'm the same place ; is there the like unanimity 
with respect to longit^^f A. How is this explained? 5. On whi^ 
circles is longitude measured ? 6. Why is longitude reckoned on the 
equator? 7. Are the terms longitude and latitude properly applied to 
%$pUrieal body? 8. Whv originally applied to the earth? 9. Are 
they, strictly speaking, anpliGable to the earth ? 10. Why was the 3fe- 
diterraneam Sea so ouled? 

Page 36. — in what way are the meridians made to assist in determin* 
jng the lonffitude ? 2. Ine length of a decree depends upon ? 3. If a 
circle is 360 feet in circumference, what will be the lengtn of a degree? 
4. Why? 5. The length of a degree on the earth*s suilsce? 6. Why 
is a degree on the equator longer than a dtgne on any of the parallels? 
7. Why are the degrees of longitude of unequal length? 8. Why the 
degrees of latitude, generally s p ea king , of equal le^th? 9. How are 
the degrees of latitude reduced to ndlei? 10. £bw the d^irees of 
lonjritude ? 

Page 37. — Oan you state tho nature and use of the teMe referred to 
2. How far is longitude counted round the globe? 3. How far is lati- 
tude ? 4. The extremes of latitude, north and south ? 6. If one person 
IS IKO" E. lonffitude, and another 180^ W. longitude, and on the same 

nlleL, how &r are they from each other ? 6. How do you show this? 
trictly speaking, are the decrees of latitude of equal length? 
Page 38. — Can you describe tne princinle of Sir Isaac Newton*s theeiy 
w to the true form of the earth? ^ Can yoa jn^e the prooft aad ilkw- 
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tntions added in the note? 3. A degree of » meridian nmr the polar 
circles ia how much longer than a degree of the same meridian near the 

Xitor ? 4. The cause of this ? 5. The consequence of this ? 6. In 
t direction do the degrees of latitude jget longer? 7. Is the differ- 
ence worth taking into account practical^ ? 8. The degrees of longi- 
tude hecome shorter in what direction, and in what proportion ? 

Pc^ 39. — How do you show that the latitude of a place ra the north- 
em hemisphere always corresponds to the altitude ot the polar star, as 
observed from that place ? 2. In what part of the earth would we he, 
if the polar star were in ow lenith? 3. Wliat would its altitude and 
our latitttde be in this case? 4. At 45* N. latitude, what ia the alti- 
tude of the polar star? 5. At 53*? 6. At the eouator ? 7. In what 
part of the earth would a person be, from which if ne moves, no matter 
m what direction, he is going touihward f 

Paae 40. — How measure a degree upon the earth^s snr&ce P 2. How 
find the circumference and diameler ol the earth ? 3. How much is the 
equatorial diameter of the eaitii longer than the polar? 4. Hofw may 
the latitude of a place h« found by the meridian altitude of the son ? 

Page 41. — Why does our zenith distance from the celestial equator 
give us oar latitude? 2. Why does the distance between the celestial 
equator and the poles of the heavens correspond to the distance between 
the terrestrial enuator and the poles of *Jlie earth ? 3. In what part of 
the earth would we be, if the celestiai equator were in our zeniUi? 

4. Where, if it coincided with our rational horizon? 5. What wouU 
be our latitude in each of the preeedinf cases ? 6. What would be our 
latitude if our zenith were 45^ from the celestial equator ? 7. What 
\b declination, and to what does it correspond ? 

Page 42. — How may our zenith distance from the celestial equator be 
Found ? 2. What is the snn*s declination on the 21 st of June ? 3. Wlien 
is the sun*s south declination greatest ? 4. When has the sun no de- 
clination? 5. How may the latitude of a place be found hy taking the 
meridian altitude of tlie moon, or of any fixed star, whose (Mclination is 
known? 

Page 43. — How is longitude found at sea? 2. Why is time earlier 
towards the eattf 3. And why in tiie proportion of one hour to 15' 
degrees ? 4. When it is \^ o'clock with us, what will be the hour vrith 
persons residing 15 degrees to the ecut of us' 5. What with persons 
residing 45 degrees to the weet of us? 6. How do you show this? 
7. B^ Knowing the difference in the time of any two places we can de- 
termine ? 8. And by knowing the difference in their Umgitudee we can 
determine ? 9. How many meridians usually d»wn upon globes and 
'maps? 10. Why 24? li. If a meridian is drawn through every 10 
demes, every meridian eorrssponds to how much time ? 

Page 44.— What is meant by a tknmometet 9 2. The use of it in 
determining the longitude? 3. If it is 12 o'clock by our watches, as 
reguhited by the sun, and only 10 by the chronometer which gives Lon- 
don time, what is our distance from the first meridian, and in what 
direction^is it from as?— or, in other words, what would be our longi- 
tude ? 4. Suppose it were 4 o'clock by the chronometer when it ia 2by 

05, what wonld be our longitude? 

Pope 4fiL— \\T»y other methods for finding the lon^itnd* vfwirted to ? 
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2. In vhat way have the eclipsei of Jupiter's satellites been made avail- 
aible for the purpose ? 3. Can you give an instance ? 4. Is this method 
practicable at sea? 5. Why not? 

Pa^e 46. — How is the distance between two places on a globe or map 
foand ? 2. If on the same meridian and in the same hemisphere P 2. If 
in different hemispheres ? 4. If on the same parallel and on the same 
nde of the first meridian ? 5. If on different sides of the first meridian ? 

6. How are the degrees of latitude reduced to miles ? 7. How the de- 
grees of longitude ? 8. Can you state the principle of the lunar method ? 

Page 47. — In what part of the earth may the degrees of longitude be 
multiplied by 60 to bring them to miles ? 2. Why ? 3. Strictly speak- 
ing, is the equator greater than a meridian circle ? 4. In the latitude of 
Dublin how many miles in a d^^e of longitude ? 5. How find the dis- 
tance between Dublin and Manchester? 6. How find the distance 
between any two pkces on a globe or map without regard to their lati- 
tudes or longitudes ? 7. The shortest distance between any two places 
on a globe ? 8. Why, if carried to the equator, will this give the dis- 
tance between them? 9. In maps on which the equator is not repre- 
sented, how measure the distance between any two places? 10. Why 
not take the degrees at the top or bottom of the map ? 

Paffe 48. — Given the difference in time between any two places, how 
maytne difference in their longitudes be found ? 2. And vice versa $ 

3. The length of a degree of longitude at the equator? 4. At the 
ooles? 5. Inktitude45<'? 6. In ktitude 53"* ? /. In latitude 60" ? 
o. At the polar circles ? 

Page 49. — What causes a diTersity of temperature ? 2. Where and 
when is it greatest? 3. The meaning of the terms zone and dinuUe 9 
i. How numy zones? 5. Their names? 6. Why so called? 

Page 50. — ^The boundaries of each zone? 2. llie extent of each ii 
d^^rees? 3. Why will not the extent in degrees give their real mae- 
nitudes? 4. Can you give an estimate of their comparative macni- 
todes ? 5. The necessity for a further division of the earth^s sunaoe 
with regard to temperature? 6. What may climates be regarded as? 

7. The principle npon which the division into climates is made ? 8. In 
what part of the earth are the days and nights equal throughout the year? 

Page 51. — How many climates between the equator and each of the 
polar circles? 2. Why 24? 3. From the polar circles to the poles the 
climates are reckoned not by half hourt but by ? 4. Why by months 9 
5. Why six climates between the polar circles and the poles ? 6. Why 
18 the division of the earth into climates not much r^arded now? 
7. Can you give an example of this ? 8. The difference between the 
temperature of Labrador and Ireland in the same latitude ? 9. The in- 
forence from this and similar facts ? 

P<^ 52. — ^The temperature of a place generally depends upon? 
2. How is this general principle mooified? 3. What are the citiei 
mentioned as bavinff the same mean temperature thou|[h at very differ- 
ent distances from tne equator ? 4. How do vou explam this ? 5. Why 
tbe northern parts of North America and Asia colder than places in the 
■am* latitude in Europe? 6. Why does a declivity towards tJie equator 
berease the temperature? 7. Can you state ^e nets and illustntions 
fhren in the notes ? „ 
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Page 53. — Wliy the north of Africa and aonth of Europe wanner tBaa 
the same latitudes in America and Asia ? 2. How do periodical and 
orevailing winds affect climate? 3. How large tracts of water? 4. 
What effect has an insular situation upon climate ? 

Page 54. — What is meant by itoihermal lines ? 2. The necessity for 
them ? 3. How is their direction generally determined ? 4. In what 
part of the earth do they, generally speaking, coincide with the parallels 
of latitude? 5. Why is their course irregular in higher latitudes? 

6. Why will an isothermal line of any given temperature recede fBOther 
from the equator in Europe than it will either in America or Asia? 

7. And why in the maritime parts of Europe than in the continental or 
elevated regions ? 8. The mean temperature of the earth at the equator? 
9. And at 2U° north or south of it? 

Page bb. — Can you state the most important isothermal lines ? 

Page 56. — Can yon describe the seven vegetable zones into which 
the isothermal lines specitied divide the earth^s surface ? 2. Is it meant 
that the plants and vegetables here specified are confined to those par- 
ticular regions? 3. Can you give a description of the several vegetable 
zones which you might expect to meet with in ascending a lofty moan- 
tain in the torrid zone ? 

Page 57. — What is said of Teneriffe, Mount Ararat, and Etna? 

2. What is meant by the snow-line 9 3. Gknerally speaking, where 
.8 it highest? 4. Where does it touch the surface? 5. Its height at 
the equator? 6. At 20 degrees from the equator? 7. Its height in 
our latitude ? 

Page 58. — Is the height of the snow-line in different latitudes ac- 
curately ascertained ? 2. How might a person at the equator experience 
the cold of the frigid zones ? 3. Can you explain why the snow-line is 
higher at 20° from the equator than it is at it ? 4. Can you explain 
why ihe temperature decreases in proportion to the elevation ? 5. Why 
do we feel warmer walking alonff the paved streets of a town than we 
should if walking through a field in the country ?^ 

Page 59. — Wny should we expect the snow-line to be lower in the 
sonthem than in tne northern hemisphere in equal latitudes ? 2. What 
has Humboldt said respecting the temperatures of the two hemispheres? 

3. Can you give examples of the difference of temperatures in the same 
latitudes ? 4. How do yon show by the habitations of men that the 
southern hemisphere is colder than the northern ? 

Page 60. — Can you state the three causes assigned for the difference 
in Uie temperatures of the northern and southern hemispheres ? 2. Why 
is the sun nearly eight days in the year longer on the northern side ol 
the equator than he is on the southern ? 

Page 61. — ^The utility of mountains? 2. How are springs, brooks, 
and rivers formed ? 

Page 62. — Can you state generally the great importance of mountaina ?• 

page 63. — How many classes of mountains ? 2. Can you giro the 
genend height of meh class ? 3. In which class are the highest moim- 
tains in Europe ? 4. In which class the highest in Ireland ? 

Page 64.— -The highest terrestrial elevation attained by man ? 2. Th« 
higfaert balloon ascent? 3. The elevation of Quito ? 4. Can you giv« 
th«» estimated length of the pirincipal mountain chaiois P 



QUlSStlONS FDll ElAMtXATIOir. 1 1 5 

Pam 65.>^Wbat is meant by a ptainf 2. Plains are either? 

5. What specimens in this country of barren or uncultivated plains ? 
4. Where are we to expect the lan^est plains P 5. Can you describe 
the gretX plain which extends over the north and north-east of Europe? 

6. Has it no elevations? 7. The height of the Valdai Hills? 8. Can 
yon describe the steppes of Russia? 9. The putzas of Hungary ° 
JO. Where are the Pontine Maries 9 11. The meaning of the terms 
Netherlands and HoUand $ 12. What is the extent of the great plain 
of Hungary ? 

Page 6o.— The meaning of the term desert 9 2. Are there any in 
Europe ? 3. Why not ? 4. The largest and most remarkable in the 
wofla ? 5. The meaning of the term Sahara 9 6. Can you give a 
general diescription of it ? 7. The oases 9 8. To what did tne ancients 
eompare them ? 9. The dangers and difficulties in crossing the Sahara ? 
10. What are the eameis <^led? 11. Why are travellers obliged to 
direct their course by the stars or by the compass ? 

Pape 67. — Can you give an instance of the calamities which occur 
m crossing the Sahara ? 2. Why need we not describe the deserts of 
Arabia, Syria, and Persia? 3. Tlie extent of the Great Salt Desert in 
Persia ? 4. Where are the deserts in Hindostan. and what is said of 
them? 5. The Great Desert of Asia? 6. The Shamo? 7. The ex- 
tent of the desert of Gobi or Cobi ? 8. Of the Shamo ? 9. How 
does the Shamo diifer from the saharas of Africa and Arabia? 

PoffeSS. — Where is the gi-eat American Desert? 2. Its extent and 
character? 3. The savannahs and praiines are generally covered 
with ? 4. Where are they most numerous ? 5. Can you describe the 
great plains in America? 6. The Uanos 9 7. The;)amjtMis 9 8. The 
axea and mean elevation of the great plateau of Titicaca? 9. The 
elevation of the plain of Quito ? 10. What description does Humboldt 
give of the llanos of Venezuela ? 

Page 69. — The origin of rivers ? 2. The siie and character of a river 
depend upon ? 3. The extent of the basin of the Amazon ? 4. Tlie 
reloci^ of rivers depend npon ? 5. How are cascades and oatarads 
formed? 

J^ape 70. — How are rivers often carried oyer plains ? 2. Can you 
giT6 instances of this ? 3. How do rivers differ with regard to their 
months? 4. The breadth of the estuary of the La PUta? 5. What 
produces floods periodically in some rivers ? 6. Can you repeat the 
instances mentioned in the text ? 7. The danger from floods ? 8. The 
utility of them ? 9. What does Gibbon say of the Nile ? 

Pace 71. — ^Can you describe the several classes into which riven 
nsve been divided ? 2. Has the length of riven been accurately ascer- 
tuned ? 3i How should these rivers be studied ? 4. In what class 
i« the largest river in Europe ? 5. In which the largest in Iceland and 
Engkmd ? 

Page 72. — How are lakes classed ? 2. Give examples of each kind. 
3. Tlie most nsdal class ? 4. Such lakes may be considered expaiir 
lions of? 6. Can yon giye instances? 6. How do lakes of they^t»r^ 
class generally differ from the othen ? 

Poffe 73.— Where the Natron lakes? 2. What is said of Lake 
Cnkxiitz? 3. And of Xamyes? 4. How is this accounted for? 5. Tb» 

n 2 
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largest lake in the world P 6. Its area in square miles ? 7. The srai 
of Lake Superior ? 8. Of Geneva ? 9. Lough Neagh ? 10. Winder- 
mere ? 11. What have you to observe regarding Nicaragua ? 

Paqe 74. — ^The tides are caused by ? 2. Can you describe them ? 
3. Why not two tides every twenty-four hours ? 4. How mnch the 
tides later eveiy day? 5. Why? 

Page 75. — How are the waters of the sea preserved from pntre&e- 
tion ? 2. Can ^ou show how the tides are produced ? 3. Why is the 
tide not at its highest when opposite to the moon? 4. How illustrate 
this by the facts referred to in the note ? 

P<t^e 76. — How is it that the waters on the side of the eartk, neared 
and /arrest from the moon, are equally raised in tides at the same 
time ? 2. The illustration ? 3. Can ^ou explain the tides by a dia- 
gram ? 4. Can yon show how the spnng and neap tides are caused ? 

Page 77. — When have we spring and when neap tides ? 2. Why 
are the tides higher towards the equator ? 

Page 78. — VVhere are the tides most regular? 2. What produces 
irregularities in the time and height of tides ? 3. Why tides almost 
imperceptible in the Mediterranean and the Baltic? 4. Why regular, 
ana often very high tides in Baffin^s and Hudson^s Bay, and in the 
Red Sea? 5. Where do tides often rise dangerously high? 6. Ihs 
use of currents in the ocean ? 7. Can you describe the great equa- 
torial CURRENT? 

Page 79. — Can you give a description of the gulp stream f 2. The 
velocity of the gulf stream ? 3. How distinguished from the water round 
it ? 4. How the gulf stream instromental in leading to the discovery 
of America ? 

Page 80. — Can yna describe the great equatorial current in the 
Pacific Ocean? 2. How the existence of the polar currents proved 
by the failure of <''entain Parry^s attempt to reach the north pole? 

3. Why navigation dangerous in the northern parts of the Atlantic ? 

4. Can you give a fafwihar illustration of the causes which produce the 
polar currents? h. How the inhabitants of Iceland supplied with 
much of their fuel ? 

Page 81. — Why do the polar currents, as they approach the tfoico- 
'Mrial parts of the earth, take a weUerly direction ? 2. What is said of 
contrary and undbb currents? 3. How are EDDIES and whirl- 
pools formed? 4. Can you describe the Maelstroom? 5. Where 
Charybdis ? 6. The utility of currents? 

Page 82. — The atiiosprere? 2. Its uses? 3. Its constituent 
parts ? 4. Can its height be exactly determined ? 

Page 83. — What is meant by reflection and twilight ? 2. How 
produced ? 3. The duration of twilight varies with ? 4. Why ahortest 
m the equatorial parts of the earth? £. Why longest in the polar 
regions ? 

Page 84. — When the sun*s rays are withdrawn from the polar regions 
are the inhabitants left in total darkness ? 2. What in some meaaore 
compensates for his absence ? 3. Repeat the verses in illustration ? 
4. Refraction? 5. How produced? 6. Its effect and utility? 7. 
Its amount at the horizon ? o. At the zenith P 

Page 85. — How do you nrove that when we see th« lower edge of the 
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or moon resting upon the horizon its whole disk is in realitj 
below it? 2. State the note in reference to this? 3. Describe the 
experiment in illustration ? 4. How else may refraction be familiarly 
Ulnstrated ? 5. Weight of the atmosphere ? 6. How ascertained ? 
7. Upon what principle is the common pump coastnicted ? 8. The 

BAROMETER? 

Page b<>. — ^The pressure of the atmosphere upon every square inch of 
the earth^s surface? 2. How is this shown? 3. The amount of its 
pressure upon the body of an ordinary sized man ? 4. How are we 
enabled to support this enormous pressure without inconvenience ? 5. 
Evaporation ? 6. Wliy do the vapours ascend ? 7. When do they 
become stationaiT ? 8. When visible ? 9. In what form? 10. How 
are the clouds classified? 

Page 87. — Mists or fogs ? 2. How produced ? 3. How and where 
do they render navigation dangerous ? 4. Describe the circulation of 
waters that is constantly going on, for the benelit of mankind, between 
the sea, the sky, and the earth ? 

Page 88. — In what parts of the earth is rain most abundant ? 2. 
Why should we expect this to be the case ? 3. The computed annual 
average quantity of rain in the torrid zone ? 4. In the north temperate 
zone ? 5. What is meant b^ inches of rain ? 6. What mark of desies 
is there in the different quantities of rain that (all in different parts of the 
earth? 7. In what parts of the earth is rain most frequent, or the 
number of rainy days most ? 8. How is this illustrated in the text ? 
9. How do you account for the regularity of the rain and other pheuo- 
raena of the atmosphere in the torrid zone ? 10. What b a fduvionuier 
or rain-gauge f 11. How many inches of rain have been collected, in 
24 hours, in the torrid zone ? 12. In what parts of the world are the 
fnkr seasons distinctly marked ? 13. Where are there only tuHi sea- 
■ons? 14. Where onlv on« .2 

Page 89. — How is the year divided in torrid and tropical regions ? 
2. When is it the dry and when the wet season ? 3. The mark of 
desini in this ? 4. Can you give Humboldt's description of the effects 
of mese periodical rains and droughts in those regions ? 5. The suffer 
ings of the rvild horses in the rainy season ? 6. Is the horse originally 
a native of the llanos ? 7. In the northern tropical regions of Africa, 
when do the rains commence, and when end ? 8. Describe their effects. 
9. In what parts within the tropics are there two raiuv seasons ? 1 U. In 
what two respects do they differ from each other? 11. Have all places 
nnder the same parallel their dry and rainy seasons at the same period 
of the year? 12. What produces tliis irregularity? 13. Give examples. 
14. Are there any places within the torrid zone that have no rainy 
aeason? 15. Can you explain this ? 16. What is said of Egypt ? 

Pa<^e 90. — Generally speaking, in all parts of the world, do equal 
fuantitiea of rain fall m equal latitudes? 2. What localities are most 
tubiect to rain ? 3. Can you state the reason ? 4. What is dew f 
5. In what regions of the earth, and in what tracts of country in parti- 
cular, are the dews heaviest? 6. The utility of dew? 7. Canyon 
state what wa« the opinion formerlv r»rarding the formation of dew? 
i. What is the present theory ? 9. What are the illustrations given 
in the text? 
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Pogt 91. — Should we expect mon dew 11. a cloudy, tban in ft clew 
night ? 2. Why little or no dew in cloudy nights ? o. Is dew equally 
distrihuted over the same localities ? 4. How has thii heen proved f 

5. The general inference from this ? 6. How is ioar-frost produced ? 
7. Is mildew of atmospheric origin? 8. What other forms do the 
vapours of the atmosphere assume ? 9. How is munc produced? 10. 
And how Aat/ ? 11. If we judge from appearances, what would we 
conclude regarding the utility of snow? 12. In what two respects it 
snow stated to he of great use P 13. What is the difference between 
snow and hail, as to the part of the earth, and seasons of the year is 
which they fall ? 14. How is hail supposed to be produced? 

Pacie. 9*2. — The primary cause of wind ? 2. The illustraticmB given ? 
3. How winds divided? 4. Trade-winds — why so called? 5. An 
ilistance of their utility to navigation ? 

Page 93. — Can you explain the cause of the trade-winds ? 2. In 
what case would the trade-winds blow regularly and constantly in the 
direction here stated ? 

Page 94. — Periodical ufinda ? 2. The ntofuo&ns 1 3. Why so 
called ? 4. Can you explain the cause of the monsoons ? 5. When 
do they blow from the aouth-west 7 6. When from the north-west ' 
7. Why along the Gulf of Guinea, southerly and south-westerly winds 
constantly ? 8. Why also on the coast of Peru ? 9. Can you explain 
the land and gea-breezes 1 

Page 95. — Where the wlndi, either permanent or periodical ? 2. 
Where variable ; and why ? 3. Whaft may be considered as the prin- 
cipal cause of the variableness of the grinds ? 4. The velocity ol ^e 
winds ? 5. The probabl cause of hurrteanes, tornadoes, and typhons ? 

6. What are the winds which are stated to be of a local and peculiar 
character? 7. When does the sirocco occur? 8. How long does it 
rontinue? 9. Describe its effects. 10. Where and when does the 
harmattan blow ? 11. Its effects upon the health of the natives ? 

Page 96. — ^The simoom and samiel are peculiar to ? 2. The effects 
of the samiel ? 3. How do camels and travellers endeavour to avoid 
it ? 4. The velocity of th« wind varies from ? 5. Its supposed gnotest 
velocity in these countries ? 

Page 97. — How is it that vegetables are distributed over almost the 
whole earth ? 2. Where found in the greatest vigour, variety, and 
beauty? 3. The «>«;• tree ? 

Pope 98.— The baobab 9 2. How show that the torrid xone is dis- 
tinguished by the delicacy as well as by the luxurianoe of its vegetable 
productions ? 3. How many species of plants known to exist ? 4. The 
proportions of plants, accoraing to Humboldt, which grow in latitudes 
0% 45**, and 60**, are as the numbers? 5. llie utility of v^etables? 
6. How have they been propagated over the earth ? 

Page 99. — How is it that animtUs are found in' every part of the 
globe inhabit«d by man? 2. What kind of animals are the most 
widely distributed ? 

Page 100. — How exemplify the correspondence between the coveor- 
ing of animals and the climate ? 2. Dr. Paley^s observation ? 3. Gii^ra 
a general account of the division of animals ; and the distribution^ nod 
different races of MBN ? 



METUOD OF TEACHING. 119 



METHOD OF TEACHING GEOGBAPHT. 

The folloving articub is taH^on from the Outukx drawn up hj the Authoc 
for the uae of the Teachers iu training in the Normal School of the CommU* 
■oners of National Education. It, of coarse, contains his ideas uponi a most 
important part of Geography— THC mxthod of teaching it. It alw oontains 
a great number of important £iioU oonneoted irith (Geography, aud a genei^ 
tIbw of the whole 8abjeot.3 

No treatise on geography has, as yet, heen puhUshed by the 
Board. There is, however, a series of lessons on this inte- 
resting and usefHil branch of education in their seyeral reading- 
books, from which the leading facts and general outlines of 
geography may be taught. The excellent maps, too, pub- 
Bshed by the J3oard, hare done more to popularize the study oi 
geography in Ireland than any treatise yet given to the public. 
These maps are in all our schools, and in hundreds of others : 
and as Dr. Watts has observed in his work ** On the Improve- 
ment of the Mind" — ** The situation of the several parts of 
the earth is better learned by one day's conversing with a map^ 
than by merely reading tiie description of their situation a 
hundred times over in books of geography.** A connected 
and systematic knowledge of geography, however, requires a 
regular text-book on the subject : and it may be well to state 
here, that such a work is in preparation for the use of the 
National Schools. In the meantime, geography is taught in 
the National model and training schools, by the maps, reading- 
lessons, and lectures. 

Before commencing geography, the pupils should be made 
acquainted with at least the four cardinal or principal points 
of the heavens. This may be done in a few minutes. Take 
them out at twelve o'clock, and tell them that if they look 
towards the sun, their faces will be in the direction of the 
soicM, their backs towards the northy their right sides to th^ 
u)est, and their left towards the east ; and that this is the casff 
every day in the year at twelve o* clock. Or, as children are 
liable to forget which of their sides in such a position is turned 
to the east or west, let them connect these points with th^ part 
jf the heavens in which the sun rises or sets ; * and they will 
feel no difficulty in pointing to the east and west points of the 
heavens or horizon. 



* Daring the equinoxes only, the snn rises and sets in the ea^ and 
100^ pointe of the horizon. Between the yernal and autamnal equi- 
noxes, the pan rises and sets northtoard of the eas^ aqd west points of 
the horizon ; and between the autonmal and yernal equinoxes p^ppr- 
tionally sot^voara. 
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Having fixed these points in their minds, let them return to 
the school-room, and begin their first lesson on geography with it. 
In which side or wall of the room is the principal entrance? 
may be asked ; and the answer will be, in the south. Why ? 
Because it is in the direction of the sun at twelve o'clock. In 
wliich side is the rostrum, or master's desk? In the north. 
Why? Because that is the side opposite to the south. The 
east and west sides of the room will be as easily pointed out ; 
and from the school-room the question may be extended to the 
play-ground, and to the entire premises. The pupils will 
readily name the streets that run along or enclose the Educa- 
tion Grounds, on the south, north, east, and west. These streets 
they should be told, are the northern, southern, eastern, and 
western boundaries of the premises. The question may then 
be extended to the city generally; as, on which side of the city 
is Merrion or Mountjoy-square ? Which side of these squares 
is nearest or farthest from us ? In what direction is Sackville- 
street from Marlborough-street ? Do they cross at right angles, 
incline, or run parallel to each other ? In what direction from 
Dublin does Kingstown, Lucan, or Ashbourne lie ? Similar 
questions sliould be put regarding the counties bordering upon 
Dublin ; and thus geography is commenced, as it should be, 

with TOPOGRAPHY. 

The pupils should then be directed to draw a ground-plan 
of the school-room on their slates. Tlie dimensions should be 
stated to them, — or, which is preferable, they should be matle 
to measure it themselves. As it is eighty feet in length, by 
fifty in breadth, they will see the necessity for reducing its 
dimensions, or for drawing it on a small scale. If the scale be 
an inch for every ten feet, the drawing will be eight inches by 
five. If reduced to a smaller scale, the drawing will, of course, 
be smaller in proportion. K the plan is to be on an inch for 
ten feet, let a line an mcA long be drawn in a corner of it, 
for the scale by wliich the dimensions of the desks, &c. are to 
be measured and laid down. The desks, which are sixteen in 
number, and about thirty feet long each, may be represented 
by parallel lines, three inches long, and one-tenth of an inch 
broad ; and the platform on which the master's rostrum stands, 
by a parallelogram, two inches by one and a half inch ; and in 
its proper position in the school-room. 

• • • • • 

This is a rude representation of the school-room, as it would 
appear to a person looking down from the ceiling — or, in other 
words, it is a map of the school-room. The pupils may no^ 
be introduced to a map of the world, and they will readily 
conceive that it is intended to represent the earth, as it would 
appear to the eye of a spectator raised at an immense distance 
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above it. But as children naturally fall into the mistake of , 
considering the eastern and western hemispheres, as plane and 
mtconttected surfsjceSf they should be told that they are intended 
to represent a (flobe, divided into two equal parts, and placed 
beside each otlicr on a flat surface, or, as the term hemisphere 
denotes, fiaif globes. A familiar idea of this may be given to 
them by dividing an orange, or an apple, into two equal parts, 
and by placing them on a table, or any flat surface, with their 
edges in contact. Or the children may be told to conceive the 
two hemispheres to be compressed or flattened, so as to coincide 
witli the plane ; or, let them suppose them to be placed with 
their backs in contact, and inflated, so as to form an entire sphere 
or globe. Having formed a correct and clear idea of the map of 
the world, they will easily conceive that the map of Europe, 
Ireland, or of any particiUar country, is intended to represent 
A portion cut, as it were, out of the general map of tlie world. 
A small wooden globe, divided into two equal piirts, is used in 
our schools, to give children correct ideas, both of the form of 
the earth, and of tlie two hemispheres, or map of the world. 
When the teacher is explaining the form of the earth, he holds 
the small globe in his hand ; and when, the two hemispheres into 
which it is supposed to be divided, he takes it asunder, and 
places tlie two half globes against the wall, with their edges in 
contact, and in juxta-position with a map of the world. 

Latitude, Longitude., the great and sinaU circles of the sphere, 
meridiaits, parallelsy and zones, which, to children, appear as 
so many mysteries, may be simply and clearly tauglit by the 
use of such a globe. The circle formed by the junction of tlie 
two halves, when united, may be regarded as the^^r^^ meridian, 
and, if a circle equidistant from the poles be traced, it will 
intersect it at right angles, and represent the equator. The 
tropics, polar, and other circles may be easily added and ex- 
plained ; and if tlie globe be painted black, it will be easy to 
give an outline in chalk of the relative position and extent of 
the great division of the earth's surface into continents and 
oceans. For example, ask the pupil to point to the spot where 
England should be, and if he recollects its latitude and longi- 
tude, he will at once, determine its proper jiosition. He will 
say, that as it liea l>etween the parallels of 60« and 66^ north 
latitude, it is more than half way between the equator and 
north pole ; and, of course, under the first meridian, wliich 
passes through the east of it. The position of Ireland and 
Scotland — the one to the west, the other to the norths of Eiifr- 
land, and forming a portion of it — may then be i>ointed to, or 
dotted in chalk ; and so of other countries. In short, such a 
globe has, besides its peculiar advantages, all the utility of a 
blank or outline map. 
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The cause of day and night, and the changes of the scamms, 
may also be simply and clearly explained by means of two littl« 
wooden globes, such as are used in this establishment. Por 
explaining the seasons we use a simple contrivance, which 
shows, at one view, the different positions of the earth with 
regard to the sun during the summer and winter aolshces, and 
also the equinoxes. It consists of four small balls, painted and 
fixed, as represented in the diagram, page 19, and a larger bali 
in the centre (where the candle is supposed to be), whioh re- 
presents the sun. The central ball stands upon a fi^me like a 
candlestick (upon the top of which it may be made to turn as 
on a pivot), and supports the others by four straight wires, 
wliich issue from its centre at right angles to each other. These 
wires enter the small globes at the equinoctial and solsticial 
points ; and as they represent the perpendicular rays of light 
from the sun at those seasons, they form the centre of tlie circle 
of illumination ; which is represented by painting the half of 
each of the small globes, from this point, white. 

The different phases of the moon may also be familiarly ex- 
plained by means of small globes similarly painted ; and the 
planetary system generally. This we do ; and it is found a 
much easier, and, therefore, a much better way of explaining 
them, than by means of an orrery, which is not only a com- 
plicated, but an incorrect* representation of the motions, mag- 
nitudes, and distances of the heavenly bodies. The simpler 
the contrivance, the better for illustration, and the nearer the 
resemblance to the simple but sublime machinery of nature-— 
to the works of that Great Being, who 

" I^ds seed time, harvest, ec^ual course maintain, 
Tnrough reconciled extremes of drought and rain ; 
Builds life on death, on change duration founds ; 
And makes the eternal wheels to know their rounds.** 



• " Choose any well-levelled field or bowling-green ; on it place a 
elobe two feet in diameter : this will represent the sun ; Mercury will 
be represented by a grain of mustard-seed on the circumference of a 
circle, 164 feet in diameter, for its orbit ; Venus, a pea, on a circle of 284 
%et in diameter; the earth, also a pea, on a circle of 430 feet; Man^ 
a rather large pin^s head, on a circle of 654 feet; Vesta, Juno, Geres, 
Pallas, grains of sand, in orbits of from 1,00U to 1,200 feet; Jupiter, 
a moderately-sized orange, in a circle nearly half a mile across ; Saturn, 
a small orange, on a circle of four-fifths of a mile ; and Uranus, a full- 
sized cherry, or small plimi, upon the circumference of a circle more 
than a mile and a half m diameter. As to getting correct notions on 
this subject by drawing circles on paper, or stiu worse, from those 
very childish toys called orreries, it is out of the question.** — Sir «/. 
HtTBckeCi Astronomy, 
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Having taught the pupils as much oi Mathematical Geogn.phj 
it will enable them to comprehend the figure, magnitude, and 
motions of the earth, their attention is directed to the gre^t 
divisions into which its surface is naturally divided; or, in 
other words, they are introduced to Physical Geography. 

We begin by giving them general views and leading ideas. 
EUiving made them observe that there is far more water than 
land upon the sur&ce of the globe, we inform them that the 
proportion is probably as seven to three ; or, in other words, 
that more than two-thirds of the earth's surface are covered 
<rith water. 

We then inform them, that the eutire surface of the earth, 
land and water included, is supposed to contain about one 
hundred and fifty millions of geographical square miles ;* and 
they will draw the conclusion, that the extent of the land 
must be less than fifty millions, or less than one-third. Hav- 
ing supposed that the land on the earth's surface contains 
alMQut forty-five millions of geographical square miles, we 
distribute it into five great divisions or continents, namely, 
Asia, America, Africa, Europe, and Oceanica ; observing af; 
the same time, that the water is also divided into five great 
divisions or oceans, namely, the Pacific, the Atlantic, the 
Indian, the Northern, and the Southern oceans. After learn- 
ing from a map of the world, the relative position and com- 
•»arative extent of the great divisions of land and water into 
oontiucnts and oceans, they may be told that Asia is supposed 
to contain rather more than one-third of the land on the earth*3 
surface ; America nearly one-third; AfVica, about one-fifth ; and 
£urope and Oceanica, about one-fifteenth each. Then comes 
the question — how many millions of geographical square miles 
in Asia? About fifteen; because Asia contains about the 
one>third of the land on the surface of the globe, which is 
supposed to amount to forty-five millions. Similar questions 
may be put regarding the other great divisions ; and the 
answers will be — America contains nearly fifteen millions ; 
Africa, about nine ; Europe and Oceanica, about three each ; 
because these divisions respectively constitute a third, a fifth, 
and a fifteenth of the whole land on the surface of the globe, 
that is, of forty-five millions of geographical square miles. 
Again, how much is Asia larger than Europe ? Five times a» 
large ; for Asia contains about fifteen millions of geographical 
square miles, and Europe only about three miUions. How 
much is Africa larger than Europe or Oceanica? Three times 
as large ; for Africa contains about nine millions, {one-fifth of 

• The superficies of a globe is found by moltiplying the eircumferene^ 
\f die diameter. 
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forty-five^) and Europe and Oceaniea, only three each. Are 
any of the ^eat divisions nearly equal in point of extent? 
Yes ; America is nearly equal to Asia ; and Europe to 
Occanica. 

These proportions are not only pleasing to the pupils, but 
are calculated to give them clear ideas of the comparative 
extent of land and water on the earth's surface ; and of the 
real and relative size of each of the great continents into 
which it is divided. Similar proportions may be discovered, 
and similar questions put respecting the several countries 
constituting the continents. For instance, if a pupil is in- 
formed that about one-third of Asia belongs, or is tributary 
to China, and nearly another third to Russia, he will at once 
conclude that each of these powers possesses a territory equal 
I/O about live millions of geograplucal square miles; and that 
all the other countries taken together, constitute the remain- 
ing third of Asia. This ia a great and leading idea of Asia, 
and will be easily recollected. Again, of the remaining third 
of Asia, Arabia constitutes about the one-fifth^ and Ilindostan 
something more than another fifth. Arabia and Ilindostan, 
therefore, contain each about one million of geographica' 
square miles. They have also each of them, the same pro- 
portion to the continent of Asia, that Europe has to tiie entire 
land upon the earth's surface, namely as 1 to 15. With re- 
gard to the other countries a similar process is pursued. 

General views with regard to the population of the world 
are, in like manner, given to the pupils. For instance, the 
population of the world is supposed to amount to about 800 
uillions, wliich, if divided by 45,000,000, the number of geo- 
graphical square miles contained in the earth's surface, gives 
about 18 persons to the square mile. The population of Asi? 
amounts to about 390 millions ; of Europe, to about 240 ; of 
Africa, to about 70 ; of America, to about 42 ; and of Oceanica, 
to about 20, 300, 000. Asia, therefore, contains about one- AaZ/J 
and Europe nearly one-third of the population of the world. 
The absolute population of Asia is greater than that of Europe, 
but its relative is far less. For, divide the amount of the po- 
pulation of each by the number of square miles contained in 
the surface, and the quotient will give 80 persons to the square 
mile for Europe, and only 26 for Asia. In the same way we 
proceed with regard to the other continents and countries. 

The great physical features and natural boundaries of tJie 
seyeral continents are next pointed out. For instance. South 
America is, generally speaking, divided by mountains and 
rivers into five great divisions — ^namely, the western declivity 
between the Andes and Pacific Ocean ; the basin of the Ori- 
noco ; the basin of the Amazon ;^ the basin of the Paraguay : 
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and the southern extremity. In like manner, North America 
is divided into five great natural divisions — ^namely, the hasin 
of the Mississippi ; the western declivity between the Bocky 
Mountains and the Pacific Ocean ; the northern declivity be- 
tween the Great Lakes and the Arctic Ocean; the eastern 
declivity, -between the Alleghany Mountains and the Atlantic; 
ind the basin of the St. Lawrence. Again, Europe may be 
traversed from S.W. to N.E. without crossing any consider- 
able river. Europe is, therefore, divided by mountains and 
elevated regions into two grand declivities, namely, the north- 
western and the south-eastern ; and the great rivers, generally 
speaking, will consequently flow in a N.W. or S.E. dbrection. 
The Volga, the Dnieper, the Don, the Danube, &c., flow in 
the latter, and the Rhine, the Elbe, the Vistula, the Oder, 
&c., in the former direction. Of course there are other de- 
clivities, and consequently rivers in other directions, but we 
are speaking generally. 

The physical features and natural divisions of Asia are 
peculiarly grand and striking. In the centre is the great 
table-land or elevated regions between the Altai Mountains 
on the north, and the stupendous range of the Himalehs oo 
the Aouth. Between this elevated region and the Arctic Ocean, 
is the great northern decUvity, which extends from the Uralian 
Mountains on the west, to the rocky shores of the Pacific on 
the east. The great southern or south-western declivity of Asia 
jomprehends all the coimtries southward of the Himaleh 
Mountains, the Caucasian, and the intermediate chains—* 
that is, generally speaking, the Eastern and Western Penin- 
sula, Persia, Arabia, and Syria. The great eastern declivity 
comprehends China, Corea, and the eastern part of Chinese 
Tartary. The western decUvity, which is much less extensive 
tlian the others, lies to the west of the Belur Tag, and the 
chain of mountains which connects the Himaleh with the 
Altaian ranges. These grand natural divisions may be traced 
by the great mountain ranges which separate them, and the 
immense rivers which flow through them. For instance, the 
northern declivity is shown by the course of the Lena, the 
Ycnessei, and the Obi; the eastern, by tlie Amour, the 
Hoang-ho, and the Yang-tse-kiang ; and the southern^ by the 
Euphrates, Tigris, Indus, Ganges, Irrawaddy, and Cam- 
bodia; and the western^ by the Sihon or Jaxartes, and the 
Oxus or Jihon. A knowledge of the great mountain ranges 
Ib of far greater utility to pupUs in geography than is gene- 
rally thought. Upon their height, direction, and distance 
from the sea, depend, generally speaking, tlie magnitude, 
and directions of the rivers. If near the sea, the rivers which 
flow from them are short, rapid, and iU-adapted for ravigar 
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tion. Such riyers we may expect to find between the Andes 
and the Pacific Ocean. If at a great distance from the sea, 
the rivers which flow from them, will be long, gentle, and 
navigable. Upon such rivers man takes up his abode — ^towns 
are built — commerce oonomences — and civilization fellows in 
its train. 

When the pupils are made acquainted with the general 
outlines and natural divisions of the earth's surface, we pro- 
ceed to Political Geography, In this branch of geography, 
also, we begin by giving general views and leading ideas ; and 
having traced the great outlines, we fill them up gradually, 
and in every thing that concerns Great Britain and Ireland, 
as minutely as practicable. At every step we apply the prin- 
ciples of CLASSIFICATION and COMPARISON. * Mountains, 
rivers, lakes, states, cities, &c., are classed and coTnpared; 
which not only assists the memory of the pupils, but enables 
them to form correct conceptions of the real and relative mag- 
nitude of each. They are told, for instance, the height of a 
mountain, or the length of a river, with which they are 
familiar — or the populution of the town in which they reside, 
and from these points the daisijication* and comparisons com- 
mence. The pupils are thus enabled to form correct and 
clear ideas of things which they do not know, by comparing 
tliem with things with which they are familiar. The largest 
river in Ireland is the Shannon — the largest in Europe the 
Danube (for the Volga is rather an Asiatic river) ; the length 
of the former is scarce 200 miles, of the latter about 1,800. 
It woul^ take nine such rivers, therefore, as the Shannon, to 
make the Danube. Again, the highest mountains in Ireland 
are the Reeks in Kerry — in Europe, the Alps ; the highest ot 
the former {Cam Tual) is 3,410 feet above the level of the 
sea; of the latter (jlibn/ Blanc), 15,668. The Alps are, there- 
fore, nearly five times as high as tlie highest mountains in 
Ireland. Or, four such mountains as Cam Tual, piled on the 
top of each other, would not equal Mont Blanc in height and 
magnitude. What an idea this gives to children of the sur- 
passing grandeur of Mont Blanc — *'the Monarch of Moun- 
tains ]" And how their conceptions are enlarged, when in- 
formed that there are moontains in America and Asia nearly 
twice as high ! 

• This great iteptovemetit in the method .of teaching geo/nrraphy (by 
CLASSIFICATION and comparison) Li principally due to Mr. Wood- 
bridge, the eminent American geograpner. The other peat improve- 
vient — namely, beyinntng trtM the ichool-room, and leading the pnpili 
gradually, itt ooAntf a rineottnu^ (from the known to the unkfiown,) 
may be traced to PtstalozzL 



INTRODUCTION TO ASTRONOMY. 



Teaghbrs should prq)are their pupils for the study of astro- 
nomy by directing their attention to the apparent motions 
and relative positions of the heavenly bodies. For this pur- 
pose let them be conducted to some place in the neighbour- 
hood which commands an uninterrupted view of the horizon. 
Looking around them, they will observe that they appear to 
be in the middle of an immense circle, the circumference of 
which is formed by the apparent meeting of the earth and 
sky. The circumference of this imaginary circle, it may be 
observed, is called the horizon, because it bounds or limits 
the view of the observer. 

They will observe also that the heavens present the appear- 
ance of a vast concave hemisphere, every part of which 
seems equally distant from them ; or, in other words, in the 
centre of which they appear to stand. 

During the day the magnificent dome of the heavens is 
lighted up by the sun, which, af^r rising above the eastern 
Horizon, and traversing the sky in a circular course, disap- 
pears in the west. When the sun sinks beneath our horizon, 
the stars, which seem to be scattered in thousands over the 
vault of heaven, begin to make their appearance ; and the 
moon, at her appointed time, hangs out her silvery lamp, as 
if in aid of their too distant light. 

On the following morning the sun re-appears in the east, 
and afler going over the same course as on the preceding 
day, he disappears again in the west. The daily repetition 
of this magnificent phenomenon has made it so familiar to 
our eyes, uiat we, perhaps, cease to regard it with wonder 
and admiration ; but to the young and mquiring mind such 
questions naturally suggest themselves — is it the same bril- 
liant body that traverses the heavens day after day, dispens- 
i'^SJ hght and heat to the earth which we inhabit ? Or is 
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there a new sun every day? If it is the same sun as it 
appears to be, what becomes of it during the night ? Or 
how is it that, after disappearing from our view in the even- 
ing, in the west, it re-appears the following morning in the 
opposite point of the heavens ? Does it continue its circular 
'K^urse under the earth during the night, and thus, by com' 
pleting the circle^ return to the point from which it set out in 
the morning ? If so, the earth is not, as it appears to be, a 
vast ])lain or flat surface extending to the heavens. It must 
be separate or detached from the heavens (at least on the 
eastern and western sides), otherwise the sun and the stars — 
for it will be found that they have a similar motion — could 
not revolve round it in this way. 

Such observations and such mferences young and inquir- 
ing minds will naturally make ; and it will be the part of 
the instructor to leavl his pupils to make such observations, 
and to assist them in commg to correct conclusions.* It 
was in this way that astronomy was originally studied, long 
before globes were invented or books written, and it is in 
this way the first and great principles of the science should 
still be taught. Let the teacher, therefore, conduct his pupils 
«tep by step over the ground which the first discoverers trwl ; 
and the difficulties of astronomy, which to young and unin- 
structed minds seem so numerous and so formidable, will 
gradually disappear — nay more, these very difficulties will 
be convert^ into subjects of admiration and delight. 

Let us now take a view of the starry heavens. The stars 
appear to be innumerable, and they are so in reality, though 
to the naked eye there are scarcely ever so many as two 
thousand visible, even in the brightest nights. At first view 
they appear to be fiixed in the heavens, but if after short in- 
tervals we repeat our observations, we shall find that, like 
the sun, they have a regular motion from east to west. For 
if, having observed any particular star to be in a line with our 
eye, or some lofly object, such as a tree or the top of a 
chimney, we repeat our observation in, say an hour after, 

* For example, having of themselves come to the conclusion that the 
earth most be detached from the heavens on the east and west sides*, 
they may be led to infer by analogy that it is detached from the heavens 
on every side, or all round the horizon. The importance of this fact is 
obvious ; for if the earth is detached from the heavens on every side, it 
must be self-supported. 
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life fiball find that this star, and the others which we may 
have noticed in the vicinity of it, have moved a considerable 
space to the westward. The stars, too, which we observe 
near the western horizon will in a short time disappear be^ 
neath it ; whilst others, not now visible, will soon make theil- 
appearance in the east. But while the stars in general 
appear, like the snn, to rise in the east and set in the west, 
there are others which appear to revolve round a fixed point 
in the heavens, without ever reaching so far as our horizon. 
This point is called the pole of the heavens, because the 
whole celestial sphere appears to turn round it as on a pivot, 
from east to west, in twenty-four hours, carrying with it in 
the same direction, and in me same time, the sun, moon, and 
stars. 

The apparent diurnal motion of the heavens may be illus- 
trated in the following simple manner :^-Througn a small 
glass globe, such as those out of which watch glasses are cut, 
pass a knitting-needle from the circular aperture at the bot- 
tom* to the point opposite, and make the globe turn round 
upon it as upon an axis. The globe will represent the celes- 




• TIm aperture at the thank or pipe (hron|^ which tke globe wm 
Weiwn. 

1 
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tial sphere, and the knitting-needle the axis on which it is 
supposed to turn. Before introducing the imaginary axis, 
afhx to its middle point a small ball about the size of a 
marble, to represent the earth in the centre of the celestial 
sphere. The points of the globe at which the needle, or, as 
we shall now call it, the axis, enters and terminates, will 
represent the poles of the heavens ; and to complete the 
illustration, the sun and a few of the principal stai's may be 
represented by bright specks of paint or gold leaf on the 
convex or outer surface of the globe. 

Now let the teacher, havinr^ inclined the upper or north 
pole of the glass globe in tne direction of the pole star, 
make it turn round upon its axis from east to west, and his 
pupils will have a clear and correct representation of the 
apparent motions of the heavenly bodies — that is, if they 
conceive themselves to be on a fixed point on the surface of 
the small globe in the centre, which represents the earth. 

1\) aid their conception, a circle should be drawn round 
the glass globe to represent the celestial equator, and another 
and corresponding one round the small globe in the centra 
to represent the terrestrial equator. A meridian circle or 
two should also be drawn on each of the globes. 

Now, from the point on which we conceive ourselves to 
be placed, it will oe esisy U) conceive that only one-half of 
the concave surface of the outer globe can be seen, as in the 
case of the visible heavens. The circle which divides tlie 
visible half of the sphere from the half which is invisible^ is 
called the rat ion ai^ uobizom ; and the highest point of the 
visible hemisphere, or the point directly over the head of the 
observer, is called the zenith. The zenith is evidently a 
quarter of a circle, or 90 degrees, distant from every point 
of the horizon ; and if we conceive a straight line drawn 
from the zenith through the earth, in the direction of our 
feet, it would point to the nai>iu, or the lowest point of the 
invisible hemisphere of the heavens. 

The relations which exist between the circles supposed to 
be drawn on the teiTestrial and celestial spheres should also 
be pointed out. The equator of the earth, if extended to 
the heavens, would coincide with the celestial e({uator ; and 
the same may be said of the corret^ponding meridians. Be- 
tween the terrestrial and celestial tropics, polar, and the 
otner corresponding parallel circles, similar relations exist ; 
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&Tid it is evident from the illustration in our hands, that 
the axis of the heavens is a continuation of the axis of the 
3arth. 

It may now be shown that the horizon, and consequently 
the aspect of the heavens, varies with the position of the 
observer. If we were at the north pole of the earth, for 
instance, it is evident that the polar star, or north pole of 
the heavens, would be in our zenith,* and that our rational 
horizon would coincide with the celestial equator. In such 
a position all the northern celestial hemisphere would be 
visible to us, and all the heavenly bodies situated in it would 
appear to move round and round in circles parallel to the 
horizon. Those that are in the equator will sweep the hori- 
zon, and those that are near the pole star will make small 
circles round it ; while the stars in the r^uthem hemisphere 
will remain constantly invisible to tu. This is called the 
PARALLEL position of the sphere. Now let us suppose our- 
selves transported to the equator, and it b evident that the 
celestial equator would be in our zenith, and the poles of 
the heavens in our rational horizon. In such a position, the 
stars would appear to us to rise and set at right angles to the 
horizon ; and as the half of each of the diurnal circles which 
they describe is above, and the other half below the horizon, 
it follows that they must be visible and invisible alternately 
for halfihe time of their diurnal rotation, that is, for twelve 
hours. Those that rise in the east point of the horizon will, 
after traversing the heavens in a semicircle passing through 
the zenith,^ set in the west ; while those that rise between 
the east and the south points of the horizon, or between the 
east and the north, will, after describing reguliur semicircles, 
set in tne corresponding points of the horizon in the oppo- 
site side of the heavens. 

This is called a right position of the sphere, because the 
equator, and all the circles parallel to it, cut the horizon at 
right angles. 

Now let us in supposition move northward from the equa^ 
tor, and it is easy to conceive that the polar star, or north 
pole of the heavens, will appear to rise above the northern 



• Aecmatoly speakings th« polar star ib 1* 20' from the pole of the 
heavens ; it is, tnerefore, never exactly oVer the pole of the earth. 
^ Liktf the lun during the equbozes to pexsons at the equator. 
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point of the horizon in proportion to the space passed over; 
and that the south pole of the heavens will sink beneath the 
southern point of the horizon in the same proportion, H 
for instance, we travel ten degrees north from the equator, 
the pole star will appear to us to be elevated the same 
number of degrees above the northern point of the horizon, 
while the south pole of the heavens will be depressed be- 
neath the southern point of the horizon in the same propor- 
tion; and if we travel a like distance aouth of the equator, 
it is easy to conceive that the reverse of this would take 
place. 

To us, for instance, who are situated about 53^° north of 
the equator (Dublin), the altitude of the polar star above 
the north point of the horizon is precisely the same number 
of degrees, that is, 53.^° ; and from what has been said, it is 
easy to conceive that the south pole of the heavens b de- 
pressed beneath the south point of the horizon in the same 
proportion, that is, 53. i°. To us, and to all persons situated 
between the equator and the pole^ the heavenly Inxiies ap- 
pear to move in circles more or less inclined to the horizon ; 
or, in other words, when one pole of the heavens is elevated 
above, and the other depressed below the horizon, the equator 
and all the circles parallel to it make oblique angles with the 
horizon. This is called an oblique position of the sphere 

From what has been said, it will be easy to conceive that 
to persons in our latitude those stars that are within 53^° 
of the pole star will be constantly visible, except when ob- 
scured by the li-iht of the sun or the vapours of the atmos- 
phere. Those that are just 53^° from the pole star will, 
once in the course of their diurnal revolution, just touch 
the verge of the horizon ; while those that are at a greater 
distance from it, will describe less or more of their diurnal 
circles below the horizon. In illustration of this, the teacher 
should point out to his pupils the most conspicuous of the 
circumpolar stars, that is, those stars which in performing 
their apparent diurnal revolutions about the pole, never 
reach so far as our horizon. The constellations of the Great 
Bear and Cassiopeia, which are on opposite sides of the pole 
star, and at about ec^ual distances from it, will furnish the 
teacher with interesting examples. 

The seven bright stars in the Great Bear, which are com- 
monly called the Plough, and sometimes Charles* Wain, 
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should be particularly noted. The two outside stars in the 
square of the Plough are called the Pointers, because they, 
in every position, point to the polar star ; that is, a line car- 
ried from Merak^ the lower, through Dubhe, the upper star, 
for 29^, or about five times the distance between them, will bring 
the eye of the observer to the polar star. 

To the mariners of old these constellations were of essen- 
tial importance. The polar star, in particular, was their 
great guide, when leavmg sight of land they ventured to 
embark upon unknown seas. The magnetic compass has 
enabled the mariners of the present day to steer their course 
over the pathless ocean with unerring certainty, even in the 
darkest night ; and astronomical science has furnished theni 
with other means of determining their position on the earth*s 
surface ; yet the polar star may still be regarded as the great 
celestial compass of the northern half of the world. 

When the teacher has fully explained to his pupils the 
relations which exist between the celestial and terrestrial 
spheres, and illustrated the apparent motions of the hea*- 
venly bodies in the manner recommended, he should gra- 
dually introduce them to a knowledge of the facts and 
ailments which led to the discovery of the true system of 
the universe. The proofs of the diurnal motion of the earth 
are briefly stated in the second chapter of this work, to which 
the teacher should refer. These proofs the nxustRATioN 
in his hands will enable him to explain fully, and elucidate 
clearly. 

For example, let him make the small globe in the centre^ 
which represents the earth, turn round upon the needle or 
axis from west to east, while the outer or glass globe re- 
mains stationary, and his pupils will have little difficulty in 
comprehending hotv the apparent motion of the heavenly 
bodies from east to west, is produced by the real motion of 
the earth round its axis in the contrary direction. For, let 
tliem imagine themselves placed on that point of the inner 
^lobe which corresponds to their present position on the 
earth, and it will be easy to conceive that, while they turn 
round f^x)m west to east unconscious of their motion, the 
outer or glass globe which represents the heavens will 
mppear to revolve round them m the contrary direction, 
that is, from east to west. When the eastern verge of their 
tiorizon approaches that part of the heavens in which the 
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8un is situated, the day will begin to dawn ; wben thor 
meridian comes opposite the sun, it will be mid^day ; and 
when, by the continued motion of the earth round its axis 
to the eastward, the sun disappears beneath the western 
horizon, the day will be completed. Night will then com* 
mence, and the stars in like manner will appear to revolve 
round them till, by the rotation of the earth, that part of 
the heavens in which the sun is situated again appears 
above their eastern horizon. 

In using this illustration we have supposed that the 
earth is in the centre of the celestial sphere, and that it 
always remains in the same position in space. Neither of 
these suppositions is, in point of fact, true, yet as far as the 
ILLUSTRATION and the arguments are concerned, they are 
both sufficiently accurate. For so immense — we might 
say, so iffinite — are the dimensions of the visible sphere of 
the heavens, that an observer at any point within it would 
imagine himself to be in the centre. If we travel to the 
uttermost parts of the earth we would, as we do now, imagine 
ourselves to be in the centre of it; and if we could transport 
ourselves through the immensity of space to the most dis- 
tant star, our position with regard to it would appear un- 
altered, that is, we would still imagine ourselves to be in 
the centre of the sphere of the heavens I 

The earth, therefore, appears to be in the centre of the 
visible sphere of the heavens ; and though it describes every 
year, in its motion round the sun, a circle nearly 200 mil- 
lions of miles in diameter, its position with r^ard to the 
heavens appears to remain unaltered ; that is, the earth in 
every part of its orbit appears to be in the centre of the 
celestial sphere ! 

This amazing and almost inconceivable fact has been 
illustrated in a preceding part of this work,' to which the 
reader is referred ; and in the same chapter will be found 
a description of the earth's annuai. motion round the san, 
with proofs and illustrations. 

We shall now give a brief description of the system of 
the universe. 

The celestial sphere appears to turn round from taU to 



* See note, page 22. 
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west every 24 hours, carrving with it in the same time, 
and. in the same direction, the sun, moon, and stars. Hence 
the term universe* has been aonlied to the whole system of 
the heavens and heavenly bodies ; or, in other words, to the 
whole range of creation. 

That portion of the universe of which the son is the 
centre, is called the solar system. This system consists 
of the sun, the stars called planets, with their second- 
ABIE8 or SATELLITES, and a certain number of comets. 

80LAR SYSTEM. 




The planets, though they differ very little in appearance 
from the stars, are opaque bodies like the earth — and in 
(act, the earth i$ a planet. The light with which they shine 



*■ Universe — because the beaveni uid beavenly bodies appear to 
turn roand in one and the same time. 
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\a not their own, but received from the sun and ejected 
back, as in the case of the moon. Like the earth thej re- 
volve round the sun from west to east in orbits nearly cir- 
cular. Like the earth, too, the planets, while revolving 
round the sun, turn upon their axes from west to east ; and 
thus like it they have their days and their nights^ their sea- 
sons and their years. 

The names of the primary planets are (in the order of 
their distances from the sun) — Mercury, Venus, the Earth, 
iVhirs, Vesta, Juno, Ceres, Pallas, Jupiter, Saturn, and 
(ierschel, or the Georgium Sidus. Five of these planets, 
namely — Mercury, Venus, ^lars, Jupiter, and Saturn, are 
.'isible to the naked eye, and were known to the ancients. 
The other five were discovered in modern times by the aid 
of the telescope ; and there may be others yet undiscovered. 
Four of these planets are very small, and are called aste- 
roids, namely — Vesta, Ceres, Pallas, and Juno. 

The SECONDARY planets, or satellites, revolve round their 
primaries as their centres, and with them round the sun. 
The number of secondary {Janets as yet discovered is 
eighteen ; namely — the moon, which belongs to the earth, 
the four satellites of Jupiter, the seven of Saturn, and the 
fix of Uerschel. Except the moon, none of the secondary 
planets are visible to the naked eye. 

The description we have given of the form and motions 
of the EARTH m a preceding part of this work, is applicable to 
every planet in the system. They are all spherical bodies like 
the earth ; and like it, they are carried round in their orbits 
by the counteracting forces of projection and gravitation. 

What a gratifying announcement tliis must be to the 
pupils who have made themselves acquainted with the 
causes which account for the sphericity and motions of 
the earth I Without any additional effort on their part — 
without even having formed any such expectation, they find 
themselves all at once, and as if by intuition, acquainted 
with the forms and motions of all the planets and all the 
satellites ! Nay, the same principles, it may be presumed, 
operate beyond our system — *' Where other planets circle 
other suns;** for there is every reason to conclude that 
every star in the universe, and their number is beyond all 
human computation, is the sun and centre of a planetary 
System ! 
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The following table exhibits at one view the diametbus 
of the several planets ; their DiSTA](fC£S from the sun ; the 
len^hs of their dats and teaes as measiired by the time of 
their rotation upon their axes, and their periodic revolutions 
round the sun ; and the different velocities with which they 
move in their respective orbits. 
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OBSERYATIONS UPpN THE PLANETARY SYSTEM, 

Planets. — The stars called planets^- were so denominated be- 
cause they Appear as if wandering through the heavens. At 
one time they are seen to move from west to east ; at another, 
in the contrary direction — that is, from ehst to west ; and at 
other times they appear to stand still, as if tmcertain which 
way to move. 

Their 'Wandering course, Aow high, now low, then hid ; 
Progressive, retrograde, oi* standing still. MiLTOn. 

These motions appeared to the andents intricate and myste- 
rious, because they were ignorant of the true system of the 
heavens ; but to us who are acquainted with it, they appear 
fimple and natural. In fact, as we ob8er7ed before, the mo- 
tions of the planets are in all respects like the motions of the 
Mith. Like it, they move in their orbits from west to east, 



* riandf, from the Qreek wXavtirai, icanderen. 
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oy south, round the sun ; and like it they turn upon their 
axes in the same direction — that is, from west to east. 

If we were in the middle of a circular race-course, the horses 
would appear to move regularly round and round us ; but if 
we are at the distance of two or three miles from such a course, 
the motions of the horses would no longer appear regular. 
For suppose the course were in a southern direction from us, 
and that the horses started at the side of it farthest from us, 
with their heads towards the east, and it will be evident that, 
though galloping reg^ularly round the course as before, their 
motions would appear to us to be irregular — ^and, if we are igno- 
rant of the cause, inexplicable. While describing the ofT-sido 
of the course they will appear to us to move from west to east; 
while rounding it in the direction of the place in which we are 
supposed to stand — that is, while approaching us in a straight 
line, they will appear to be without motion ; while galloping 
round the side nearest to us, they will appear to move from 
east to west — that is, in the contrary direction from which 
they set out ; and finally, they will appear again to be sta- 
tionary while moving round from us in a straight line. 

Now let us apply this to the planetary system. If we could 
view the planets from the centre of the system — that is, from 
the sun, they would all, including the earth, appear to move 
regularly round and round us, in orbits proportioned to theii 
respective distances from the sun ; but as we view them from 
the earth, which is not in the centre, their motions must neces- 
sarily appear irregular. At one time their motions will appear 
to be from west to east — that is, direct ;* at another, from east 
to west, or retrograde : and at other times they will appear to 
be without motion, or ttationary — just as the motion of the 
horses in a circular race-course would appear if viewed irom 
without, at the distance of two or three miles. 

Names of the planets. — We have seen, page 26, that 
the nearer the earth is to the sun, the greater is its velocity 
in its orbit ; and the same principles apply to all the planets. 
Hence we may conclude that the nearer a planet is to the sun, 
the greater is its velocity in its orbit. Mercury, therefore, 
travels quicker in his orbit than any of the other planets, and 
from this circumstance he appears to have derived his name. 
For in the heathen mythology, Mercury was the messenger of 
the gods ; and speed is an essential quality in a messenger. 

Venus approaches much nearer to the earth than any of 
the other planets, and hence she appears to us the largest, the 
brightest, and the most beautiful of them all. From this cir- 
cumstance she derives her name. ' 



• Direct motion. That is, in the order of the Signs. 
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Mercury and Venus are called inferior planets, because their orbits 
are xcithin the earth*8 orbit : thkt is, between it and the sun. The other 
planets are called superior, because their orbits are without or beyond 
the orbit of the earth. {JiUerior and exterior would be more appropriate 
terms.) 

When viewed through a telescope, Mercuir and Venus present phases 
similar to those of the moon ; from which it follows that they do not 
shine with tlieir own light, and also that the orbits in which they reyolw 
are between the earth and the sun. Wbeu Mercury or Venus is in a 
line between the earth and the sun, a transit takes place. On such 
occasions the planet appears to cross the sun^s disk like a dark n>ot. 
If the planes of the orbits of Mercury and Venus lay exactly in the plane 
of the earth*s orbit, transits would take place at eyeiy inferior conjunc- 
tion. But, like the moon, they pass, except on rare occasions (parti- 
cularly Venus), either a little above or a little below the sun. — See 
page '24. The transits of Venus (by which the distance of the earth from 
the sun is determined) can occur only twice in a century, because it is 
only twice in that time that any number of complete revolutions of 
Venus are just or nearly equal to a certain number of the earth*s revo- 
lutions. The next transit of Venus will occur in 1874. 

When Venus rises before the sun, which she does when she is to 
the we^jt of him, she is called Lunfer, or the Mortuna Star ; and when 
she is east of the sun, and conseauently sets after him, she is called 
y/niprriM, or the Evening .Star, if Venus could be seen by us when 
she IS in inferior conjunction, she would appear like a brilliant moon, 
but when she is in that position with r4;ard to the earth, her dark- 
ened hemisphere is next us. 

Mars is distinguished from the other planets by his red, fiery 
appearance ; and hence, it is probable, the ancients bestowed 
upon this planet the name of the god of war. The colour oi 
Mars is occasioned by the g^'^at density of his atmosphere, 
through which only the strong red rays of light are able to 
penetrate. Tlie colour of the sun during a fog, or when near 
the horizon, where the atmosphere is densest, is an illustra- 
tion of this. 

Vesta, Juno, Ceres, and Pallas, were denominated 
asteroids,^ because they present a variety of anomalies that dis- 
tinguish them from the other planets. They are supposed to 
be the fragments of some large planet, which, at' some re- 
mote period, may have burst in consequence of some internal 
convulsion. 

Jupiter is the largest of all the planets, and hence the an- 
cients gave him the name of the &ther of the gods. Though 
so far from the earth and sun, he appears to us nearly as large, 
and almost as brilliant, as Venus. 

• Asteroids, that is, like or resembling dare. Compare Spheroid, 
paged. 
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Particularly when he is teen in that part of his orbit which is nearest 
to the earth. When viewed through a telescope lie is found to be at- 
tended bj four SATELLITES or moons, which exhibit, on a small scale, 
and in short periods, most of the phenonn'na of the fiolar system. And 
as they pass through his shadow, as the moon does througft the earth*8, 
they are freciueutly and regularly undergoing eclipses. For the most 

Sart, two of them are above his horizon at the same time ; and so rapidly 
o they change their appeamnce — particularly the iirst or nearest, thai 
in the short space of 42 hours it presents all the phases of the moon, 
from the thin crescent to the full orb, undergoing an eclipse itself, and 
causing an eclipse at the surface of Jupiter within the same period. 
This satellite, as seen from Jupiter, appears four times as large as on> 
moon. The next, or second satellite, completes its revolution in about 
'd^ days, or ImI/k week ; the third, in about a week ; and the fourth, or 
fulhest, in something more than two weeks. 

By means of the eclipses of Jupiter*s satellites it was discovered tha# 
the motion of light is progressive, and not instantaneous, as it was for- 
merly supposed. It was observed, for instance, that an eclipse of any 
of these stiteilitos is seen 16 minutes sooner when J(i{)iter is at his least 
distance from the earth than when be is at his greatest ; frum which it 
follows, that it takes light 16 minutes to travel over the diameter of the 
earth^s orbit, that is ll>0 millions of miles. The rays t>f light, therefore, 
issuing from the sun, reach the earth in about 8 minutes ; tliat is, light 
travels at the rate of about 12 millions of miles in a minute — a velocity 
more than a million of times greater than tliat of a ball issuing from the 
mouth of a cannon I 

The eclipses of Jupiter*8 satellites have also furnished navigators witili 
a method for determming their longitude. — See page 45. 

Jupiter is also distinguished for his belts, which, when viewed 
through a telescope, appear like bands or zones parallel to each other, 
and in general, to his equator. Some of them are dark, and others lumi- 
nous ; and as they frequently change their number and appearance, they 
are supposed to be clouds formed into strata by tnide winds blowing 
round his equatorial regions; the dark bands being clouds, and the 
luminous ones the body of the planet seen between them. 

Saturn, according to the heathen mythology, was the father 
of Jupiter, and hence his name was given to this planet, be- 
cause it was supposed to be the farthest out in tlie system. 
For a similar reason the Contitiental astronomers call HerscheL 
or the Georgium Sidus, by the name of the oldest heathen 
deity, Uranus; Saturn being fitbled to be the son of Uranua 
and Terra — that is, of the heavens and the e^irth. 

Saturn, when viewed through a telescope, is fnunrl to be attended by 
seven satellites or moons. But what particularly distingtiishes this planet 
is the magnificent RING of light which encircles it. This ring is more 
brilliant uuui the planet itself ; and when examined attentively, it is 
found to be divided into two distinct parts by a dark baud, so that thert 
are at least two rings, and probably more. The.<e rings lie iu the plane 
of Satum*s equator, and are probably of great use in redetting the light 
~' the sun to this distant planet. 
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Diameters of the plani ts ^If we know the diameters of 

the planets we can tell their actual and relative magnitudes. 
Tills column of the table is, therefore, of great importance. 
To assist the memory, it is recommended to take the following 
remarkable combinations of figures as expressive of the diame- 
ters of the sun and the planets: — 888,000, 88,000, 80,000, 
8,000, 4,000, 3,000, 2,000. The first number gives the sun's 
diameter in English miles ; the second (dropping an 6) gives 
Jupiter's; the third, Saturn's; the fourth, the diameters of 
the earth and Venus ; the fifth (the half of 8), that of Mars ; 
the siztli (the next number to 4), Mercury's; and the seventh 
(the next number to 3), the moon's. 

The preceding combinations of figures give us a sufficiently 
accurate idea, and one which we are not likely to forget, of the 
diameters of all the planets, except Ilerschel and the asteroids. 
In some instances the numbers given are a little too high, and 
in others a little too low ; but they are sufficiently accurate 
for a general idea. In fact, the authorities differ with regard 
to the precise length of the diameters of most of the planets. 

The diameter of a globe is eqaal to about one-third of iti circumfer-i 
enee (as 7 to 22 nearly.) Hence, if we know the diameter of a planet, 
^e can tell its circumference ; i^d by multiplying the circumference by 
the diameter, we get its superficies, or the contents of its surface ; and 
by multiplying the superficies by the sixth part of the diameter, its solid 
contents. 

The superficies or surfaces of spherical bodies are proportional to the 
squares of their diameters, and their solid contents or masses to the 
cubes of their diameters. Hence the relative majniitudes of the sun 
and the planets are calculated. The diameter of Saturn, for instance, 
is to the diameter of the earth as 10 to 1 (80,000 to 8,000) ; a^d as the 
square of 10 is 100, the sur£Ekoe of Saturn is 100 times greater than the 
surface of the earth. Again^ the diameter of the earth is to that of the 
moun ab « to 1 (r>,000 to 2,000); and hence their surfaces are as the 
square of 4 to the square of 1 — that is, as 16 to 1. The earth, there- 
fore, appears about 16 times as large to the inhabitants of the moon, as 
the moon does to us. 

The real diameters of the sun and planets are calculated from their 
apparent diameters and actual distances. The apparent diameter of the 
■on subtends an angle of about kalftk deeree. Toat is, if from the ev* 
of the observer two lines are supposed to be drawn, one to the top of the 
•un and the other to the bottom, they will include an angle of rather 
more than half a degree. (In winter, when the sun is nearest to us, the 
angle subtended by the diameter of the son is 32' 30", and at midsum- 
mer, 31' 30''.) The apparent diameter of the sun, therefore, will enable 
us to judge of angular distances upon the surface of the heavens. If two 
stars, for instance, appear to be about 10 times the apparent diameter of 
the sun from each other, they are about 5 degrees apurt. 

Distances of the planets v&om the suk — ^Bv taking 
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the following figiireB as expressive of the mean distances of the 
planets from the sun, in milliom of miles, tlie memory will be 
greatly assisted: — Mercury, 36; Venus, 69; the £arth, 95; 
Mars, 144; Jupiter, 49U; Saturn, 900; lierschel, 1600. In 
the first number we get the second figure (6) by doubling the 
first (3) ; the last figure (6) in the first number is the same as 
the first in the second, and the second figure in the second 
number (69) will be easily recollected from the proportions 3, 
6, 9. By transposing the figures which express the distance 
of Venus (69), we have the earth's very nearly. The square 
of 12 (144) gives us the distance of Mars (144) ; the last figiire 
in the preceding number (4) suggests 490, the distance of 
Jupiter ; the 9 in 490 suggests 900, the distance of Saturn ; 
and twice the distance of Saturn gives us the distance of 
Herschel, namely, 1800 millions of miles — that is, nearly 19 
times more disUmt from the sun than the earth is I By look- 
ing at the numbers tliis ^'111 be easily understood — 36, 69, 95, 
144, 490, 900, 1600. 

The squares of the periodic times of the planets are proportional to 
the cubes of their distances from the sun. lleDce, as the distance of 
the earth from the sun has been found by tlie transits of Venus to be 
about 95,000,000 miles, we can determine the distance of any other 
planet, if we know its periodic time — that is, the time in which it com- 
pletes its revolution round the sun. For instance, as the square of 365 
(the periodic time of the earth), is to the square of 88 (the periodic time 
of Mercury), so is the cube of 95,000,000 (the mean distance of the earth), 
to a fourth number, which will be the cube of the distance required. And 
if the cube root of this be extracted, the answer will be about 36,000,000 
of miles. Iliis important law was discovered by Kepler, and fully de- 
monstrated by Sir Ittaac Nevrton. 

Rotation op the planets The following will give a 

clear and permanent general idea of the length of the days of 
the principal planets, as measured by tlie time which they take 
to turn once round upon their axes before the sun : — The length 
of the days of Mercury, Venus, and Mars, is much the same as 
the length of those of the earth — that is about 24 hours. Or, 
m other words, the length of the days of the ybur planets next 
the sun (including the earth) is nearly the same — tluit is, about 
24 hours ; wliile the length of the days of tlie two next planets, 
namely, Jupiter and Saturn, is not half so long as that of tiie 
earth's — that is, under 12 hours. 

Annual revolution of the planets. — ^The years of 
the planets are measured by their periodic revolutions round 
the sun. The following will give a yeneral idea .of the leng^ 
of each : — the length of Mercury's year is about one-fourth of 
the earth's, that is, about 3 months. The year of Venus is 
at>out two-thirds of the earth's, that is, about 6 months, llie 
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year of Mars is nearly twice as long as ours, Jupiter's year is 
aearly equal to 12 cl' ours — that is, a year with us would only 
De a month at the planet Jupiter ; Saturn's year is nearly equal 
to 30 of ours ; and Herschel's is more than 84 times as long. 
Scarcely two-thirds of this planet's year have elapsed since its 
discovery in 1781 ! 

Velocities op planets in their orbits. — The following 
figures will be easily recollected : — Mercury travels in his orbit 
at the rate of 95,000 miles an hour ; Venus, 75 ; the Earth, 
more than 65 ; Mars, nearly 55 ; Jupiter, 25 ; Saturn, more 
than 20 ; and Herschel, more than 15. 

Froin the distances and periodic times of the planets, their mean ve- 
locities in their orbits are easily calculated. The earth^s distance from 
th« sun, for instance, is about 95,000,000 of miles, and its periodic time 
is about 365 days. Hence, if the earth describes a circle, the semidiame- 
ter of which is 95,000,000 of miles, in 365 days, what portion of its cir- 
cumference will it describe in one day? And if it travels so much iir 
34 hours, what will be its motion per hour? 

Orbits of the planets. — ^The orbits of the planets are 
elliptical; but compared with their great magnitudes, they 
diner little from perfect circles. In fact, they are just Uke 
the earth's ; and like the ;>/an« of its orbit, all their planes pa»a 
through the centre of the sun — See page 2S. 

Inclination of the orbits of the planets ^Tliw 

planets move round the sun in nearly the same plane or level.* 
These are, however, inclined to each other at small angles, 
and as they all pass through the centre of the sun, they inter- 
sect each other. None of their planes make a greater angle 
with that of the earth's than seven degrees and a few minutes ; 
while most of them make smaller angles with it.** 

Figures of the planets — The planets, like the earth, 

are oblate spheroids, and from the same causes See note, p. 

37. From the great rapidity with wliich Jupiter and Saturn 
turn on their axes, we should expect that they are much more 
ohlate than the other planets, and such is the fact. The equa- 
torial diameter of Jupiter is to his polar as 14 to 13; and 
Saturn's equatorial diameter exceeds his polar in nearly the 
tuune proportion. 

* Jnelinatxon of orbits to the ed^jtic. — Mercury, 7 deg. 9 min. ; Venus, 
3 deg. 23 min. '2H sec. ; Mars, 1 deg. 51 min. o sec. ; Vesta, 7 deg. o 
min. 9 sec. ; Juno, 13 deg. 4 min. 9 sec. ; Ceres, 10 deg. '67 min. 26 
sec. ; Pallas, 34 deg. 34 min. 55 sec. ; Jupiter, 1 deg. lU min. 51 sec 
Saturn, 2 d^. 29 min. 35 sec. ; Uranus, 46 min. 2ti sec ; the Moon, 5 
dec- 9 min. o sec. 

^ Lxceui the lisUvrgids, Juno. Ceres, and Pallas. 
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The equatorial diameter of JapUer is more than 6,000 miles lourex 
than his polar one. Hence, when viewed through a good telescope, li« 
a{)pears to be oval. 

Densities of the planets ^The density of bodies is as- 
certained by comparing their bulk with their weight — or, in 
other vrords, with the quantity of matter which tiiey contain. 
And as the power of attraction in any body is in proportion to 
the quantity of matter which it contains, the densities of the 
planets have been determined by comparing their magnitudes 
with the power of attraction which they exert on other bodies 
in similar circumstances. 

If the density of water be taken as 1, the Sun will be 1,^ ; 
of Mercury, 9J; of Venus, 6}| ; of the Earth, nearly 5; of 
the Moon, 3^ ; of Mar8.3l ; of Jupiter, l^\ ; of Saturn, 0^ ; 
of Herschel, O^'o. 

The density of the sun is little more than the density of 
rater, while the average density of the earth is nearly Jive 
times that of water. Ilence the density of the earth is nearly 
five times as great as the density of tlie sun ; but so great is 
the magnitude of the sun, that it contains about 333,000 times 
as much matter as the earth — or more than 600 times as much 
as all the planets taken together I 

The suw's attraction, light, heat, &c Tlio 8un*s 

ATTRACTION, LIGHT, HEAT, and APPARENT MAGNITUDE witSi 

respect to the planets, are supposed to be inversely propor- 
tional to the squares of their distances from him. Hence, it 
the earth were where Mercury is, the strn would appear to us 
nearly seven times as large as it now does, and liis heat, light, 
and attractive powers would be increased in the same propor- 
tion ; for tlie squares of the distances of the earth and Mer- 
cury from the sim are nearly as 7 to 1. Again, Ilerschel's 
distance from the sun, compared to Saturn's, is as 18 to '9 
(1800 millions to 900), that is, as 2 to 1 ; and, consequently, 
the attraction, heat, light, and apparent magnitude of the sun 
at Herschel are four times less (the square of 2) than they are 
at Saturn. We are not, however, to measure the degrees of 
heat and cold experienced at the planets with reference to our 
own. We are ignorant of their structure, surfaces, and atmos- 
pheres, and we cannot therefore know what effect may be 
produced upon them by the sohur rays. We have no reason, 
therefore, to conclude Uiat the planets are either too warm or 
too cold to be inhabited. One thing we may conclude — that 
the All-wise and All-good Creator has madtt nothing in vain. 

The moon The moon revolves round the earth in a months 

and with the earth she is carried round the sun in the course 
of a year. And as she always presents the same face or side 
to the savtb* it fiddlows that she must turn once round bicr axis 
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in the course of a month. For if she had no rotation on her 
axis, every part of her surface would he presented to the earth 
in the course of her revolution round it. Hence, as the moon 
turns hut once round her aids in a month, hefore the sun, her 
day and night must he each nearly a fortnight long. And as 
Ihe moon enlightens the earth by reflecting the Ught of the 
sun, so the earth illumines that side of tlie moon that is next 
to it, while turned away from tlie sun. The half of the moon 
which is towards the earth may be said, therefore, to have no 
darkness at all ; for during the fortnight in which it is turned 
away from the sun, the earth shines upon it with a disk fifteen 
times as large as that of the fuU moon. The inhabitants of the 
other half of the moon never see the earth at all, and are there- 
fore in darkness for the half of every month, with tiie excep- 
tion of the light which they receive from the stars.* 

The distance of the moon from the earth is about 240,000 
miles. Her apparent diameter is about equal to that of the 
sun's, though it is really 400 times less ; but this is because 
she is 400 times nearer to us than the sun is. 

When the moon is between the earth and the sun, her en- 
lightened hemisphere is turned from us, and the side which it 
next to us is dsu:kened, and therefore invisible. She is then 
said to change. As she proceeds in her course she turns a 
bright edge towards us, which we call the new moon. If we 
observe her next evening, we shall find that she has uioved 
about 13° farther east of the sun than on the preceding even- 
ing, and that her crescent of light has increased in breadth. 
Kepcating our observations, we shall find that, as she pro- 
gresses eastward from the sun, her enlightened surface comes 
more and more into view till she arrives at \iqt first ipwrter^ 
and comes to the meridian at sun-set. She has then completed 
half her course, from the new to the full moon ; and as half of 
her enlightened disk is turned towards the earth, we say it is 
half moon. After her first quarter she is said to be yibboust^ 
because she presents more tlian half of her enlightened hemi- 
sphere to the earth. And as she recedes farther and farther 
from the sun, she ap];)ears more and more gibbous till she com- 
pletes half of her revolution round the earth, and is seen rising 
ta the east when the sim is setting in the west. She then pre- 
sents the whole of her enlightened hemisphere to the earth, 
and it is then said to be fuumuon. In this position the moon 
is said to be in opposition, because she is then on the opposite 
Bide of the earth with respect to the sun ; or, in other words, 
the earth is between her and the sun. And at new moon she 



■ Unless they pan over to the hemisphere next the earth, 
k From ifibbua, L., ibneift-backedy convex. 



146 iWTItODUCTlUN TO ASTRONOMf. 

is said to be in conjunction^ because she is between the earth 
and the sun. 

As »he proceeds in her orbit she becomes gibbous again, an4 
presents tlie same changes as before, but in an inrerted order, 
till we see her in the morning like a fine thread of light, SL 
little to the west of the rising sun. I'or the next d&y or two 
she rises in conjunction with the sun, and is consequently lost 
to nur view till, having passed tiie st:n to the eastward* we 
hail her appearance again as the new moon I 

Hie crescent or illuminated part of the raoon is always 
turncl in the directitm of tlie sun. After her conjunction, 
therefore, or while she is increasiny, the convex part of the 
crescent is turned to the west, and the horns or hollow part of 
it to the east. Before her conjunction, or while she is waninjg, 
the reverse takes place. These different appearances of the 
moon are called her phases, and tlicy prove that she shines 
not by her own light ; for If she did, she would always present 
to us a full enii^^htened orb like the sun. 

If we observe tlie motion of the moon in connexion with the 
position of any fixed star, we shall be convinced that she 
moves from west to east, and not from cast to west, as she op- 
pearx to do. For if the star is to the eastward l1 the moon, tne 
distance between tnem will gradually diminish till they appeal 
in the same direction from our eye. The moon will then i>ass 
to the eastward of the star, and the distance between them will 
gradually increase. In 24 hours after we shall find that the 
moon has moved 13 degrees to the eastward; and if we con- 
tinue our observations we shall find that in 27 days, 7 hours, 
and 43 minutes, she having made the circuit of the heavens, 
will again Ix; in a line with tlie same fixed star. This is called 
a periodic or sidereal revolution of the moon. But though the 
moon makes a complete revolution round the earth in 27 days, 
7 hours, and 43 minutes, it requires 2 days and 5 hours addi- 
tional to bring her to that position in which the same face will 
he presented to the sun. This period, which is called a syno- 
dical month, consists of 29 days. 12 hours, and 44 minuteSr 
and it is reckoned from new moon to new moon. This differ- 
ence arises from the earth's annual motion in her orbit ; for 
while the moon is revolving round the earth, the earth is ad- 
vancing in her orbit. The moon, therefore, after completing 
one revoluti jn, will have to move several degrees farther before 
slie can cone again into the same position with respect to the 
earth and sun. This may be illustrated by the motions of the 
hands of a watch. At 12 o'clock they start together, and at 
one, the minute-hand having made a complete rerolution 
reund the dial, is on a line widi XII. But, in tlie meantime, 
the hour-hand has mered forward in its eourse as Cblt as I ; and 
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it will consequently take the minate-hand fi7e minutea, in 
■addition to the hour, to overtake it. 

Maqnituob op tub earth.— As the magnitude of ike earth is the 
Mftle or standard br which we are enabled to form a conception of the 
niagnitudes of the heavenly bodies, and of the immensity of the uni- 
Terse, we should endeavour to impress the minds of our pupiU with 
adequate ideas of its vast extent. In a preceding part of this book its 
dimensions as a globe, and the extent of its surface in square miles 
have been given (pp. 31 and 123); but, as mere calculatioas are seldom 
realized by V4>ung persons, something should be done to |;ive them a 
practical and inluUtve proof of its amazing magnitude. Wuh this view 
they shoul 1 be conducted to some elevated place in the neighbourhood, 
and be told to look around them. A simple Irishman once exclaimed, 
in looking round him from the top of an ordinary-sized mountain in 
this country, which he, with others, had iust ascended, '* Well, I never 
bejbre tho 'Ufkt the toorld was half so U^! Sach, no doubt, will be their 
feeling — but how will it be increased, when they are told that vast as 
the landscape before them is, it is little more than a mere spot, when 
compared with the whole extent of the auiface of the earth ! For even 
if it should comprise a circle of 150 miles in circumference, it wouM 
aeareely amount to the hundred thousandth part of the earth^s surface. We 
should therefore have to conceive 1U0,000 landscapes as laige as the one 
we arj contemplating, before we could form an adequate idea of the 
magnitude of the earth ! 

iaA«NiTU0B OF TUB svN.-^But what is the msfnitude of the earth, 
•ma/iag as it is, when compared to the magnituoe of the son P The 
length uf the sun's diameter is, as we have seen, about 888,000 miles, 
^t la, nearly four titnes the distance of the moon from the earth 
{'i24 0,000). Hence, if the ceutre <^ the sun were in the exact situation 
in which the centre of the earth now is, its surface or body would ex- 
tend to the moon, and 200,000 miles beyond it ; or, ia other weeds, 
about twice as far as the moon ! 

Again, if the sun were a hollow sphere, and our earth, as laige as it 
■ow is, i I the centre of it, tbe distance between the earth and the inner 
surfa e of the sun woald be 440,000 miles.* Half-w»/ between us aad 
the inner or concave surface of the sun, might be the moon, as laqpe as 
•he now is, and at tiie same distance from us ; and if perforations were 
made in the surface of the sun, so as to admit the luminous matter with 
which it is covered, to vepresent the stars, the appearance presented to 
as would differ little from that of the visible heavens; that is, the con- 
cave surface of the sun would appear to be as distant and as lar^e as 
the whole universe appeurs to die ordinary observer 1 

BCOBNT DiSCOVBUES IN ASTBONOMT. 

NBFTt7N8. — ^We can do little more here than direct the attention of 
the Tonng student to the brilliant discoveries which have been recently 
made in this wonderful science. On the nieht of the 23rd of September, 
I84n, a planet, which has been called Neptune, was disco vced at a 

a That is, the senri-diamtter of thA «vb, tnima the •oml-dianieter of tbe earth. 

k2 . 
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point in the heavena, upwards of 2,862 millions of miles from the nm, 
that is, more than 30 times the distance of our earth from that luminary ! 
But more wooderfal still, the existence of such a planet had been con- 
fidently predicted by several astronomers long More its discoveiy; 
ftnd at length, by ooe of the most difficult problems ever solved by 
human ingenuity, the exact place in the heavens in which it would be 
found at a given time, was determined. The problem referred to ia 
called the -.nverse problem of perturbatiotu. The usual problem is : 
given a disturbing cause, its amount and direction, to find tne e£fect on 
the body disturbed. This problem is comparatively easy, because it is 
known, from the nature of attraction, that the disturbing influences of 
the planets upon each other, will always be in proportion to their masaes 
And proximity. But in the inverse problem it is required to find, from 
certain observed disturbances, the position and path of the body pro- 
ducing them. The successful solution of this most difficult problem 
led to the discovery of Neptune. It had been found that the pertur- 
hcdiona of Uranus, that is, certain irregularities in his motion and 
path, could not be accounted for, either by the separate or combined 
mfluences of the planets between him and the sun ; and hence it was 
ingeniously conjectured that they must be occasioned by some unknown 
planetary body, moving beyond his hitherto considered most distant orbit. 

The honour of this memorable discovery, belongs equally to M. Le 
Yerrier, an eminent French mathematician, and Mr. Adams, a difitin- 
guished member of the University of Cambridge, who, unconscious of 
each other's labours arrived almost simultaneously at the same result. 
Mr. Adams, indeed, had completed his observations a few weeks b^ore 
M. Le Yerrier, and had requested the Cambridge Professor of Astro- 
nomy to search for the planet in the direction in which he computed it 
would be found; but, unfortunately for him, some delay took place, and 
thus he lost the honour of being the first discoverer. For in the mean 
time, the discovery was announced by Dr. Galle, of the Berlin Obser- 
vatory, who had been requested by M. Le Yerrier to employ the great 
telescope at his command in looking out for it, on the night of the 
23rd ot September. This was promptly done, and within twice the 
moon*s breadth of the spot indicatea by M. Le Yerrier, the planet 
Neptune was discovered ! 

The mean distance of Neptune from the sun is 2,862,457,000 miles ; 
his periodic revolution is 00,126*71 days, or rather more than 164^ 
yeaiis; and his real diameter about 31,000 miles. One satellite has al- 
ready been discovered in attendance upon him, and it is conjectured there 
«re others. There is also an indication of rings^ as in the planet Saturn. 

New Asteroids. — More than 500 years ago, Kepler, the great Ger- 
man astronomer, predicted that a planet would be found between the 
orbits of Mars ana Jupiter ;' but, though no planet such as he indicated 
has been discovered in that region of the neavens, yet it may be said 
that several fragments of it nave been found. These framientaiy 
planets have been denominated Asteroids. — See page 139. Thtfour 
asteroids referred to were discovered about the beginning of the present 
century ; and the thirteen^ whose names we now add, within the last 
few years : — Astrea, Hebe, Iris, Flora, Metis, Hygeia, Yictoria, Par- 
^^-«*ope, Egeria, Irene, Eunomia, Thetis, and Melpomene. 
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ASTRONOMICAL TERMS. 

;, At definitloiM or explanation* of the following trrms hare been giren faithe 

£ receding part of thia work, it will be sufficient to refer the reader to the pages 
X which each maj ba found.] 
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Supplementary Definitions An Artificial Globe is a 

niiniature representation of the earth or hcayens. The one 
that represents the earth is called a Terrestrial, and the one 
that represents the heavens a Celestial Globe. Each globe is 
hung in a brass ring called the Brazen or Universal Meridian, 
and turns upon an axis or wire which passes through each 
pole. The Bra/en Meridian is divided into four quadrants of 
90 degrees each, two of which begin at the equator and in- 
crease towards the poles, which serve to show the latitude of 
places on the Terrestrial Globe, and the declination of the suit 
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moon tnd start, on the Celestial. Tlie other two qnadiantt 
are nnmbered from tho poles to the equator, and serve to de- 
rate or depress the poles aborc or below the horizon for an/ 
latitude. 

Tlie Brazen Meridian Is let into two notches made in a brood 
flat ring called the Wooden Horizon, the upper surfisce ol 
which divides the globe into two equal parts called the Upper 
and Lower Hemispheres : one of the notches is in the North 
pomt of the horizon, and the other in the South. The gradu- 
ated side of the Brazen Meridian fkces the Eastern side of the 
horizon. The Wooden Horizon is divided into three concen- 
tric circles, the innermost of which contains the several points 
of the Mariner's Compass ; the next has the signs, cliaracters, 
and graduations of the Twelve Signs of the Zodiac ; and the 
exterior one is a Calendar of the several months and days. 
By the two last the sun's place in the ecliptic may be readUj 
found for every day in the year. 

At the north pole of each globe there is usually affixed a 
small circle ol' brass called the Hour Circle, because di video 
into hours and minutes, and furnished with an Index-hand, 
which goes over all the twenty-tour hours as the globe itself is 
turned on its axis. The motion of the Terrestrial Globe being 
from west to east, (like the earth which it represents,) the 
hours increase in this direction ; but the motion of the Celestial 
Globe being from east to west (like the apparent motion of the 
heavens, ) the hours increase accordingly. Some globes have 
no brass plate, but have the Hours marked on the Globe itself. 

The Quadrant of Altitude is a thin slip of brass divided into 
degrees, and corresponding to a quadrant or fourth part of the 
) equator and Brazen Meridian. It is used for measuring tlie 
riistances and positions of places on the Globe. 

The Elevation of the Pole at any pUce is the height of the 
Pole above the Horizon of that place measured on the Meri- 
dian. It is always the same number of degrees as the Lati- 
tude (see page 39. ) 

The Latitude or a heavenly body is its distance north or 
south from the ecliptic. The sun has no latitude because he 
Is always in the ecliptic. 

The Longitude of a heavenly body is its distance from the 
first point of Aries, measured on the ecliptic eastward round 
the globe. 

The Right Ascension of a heavenly body is its distance east 
from the first point of Aries measured on the equator.* 

• It ik MTf to conTert Risht Asceuioii into time, or tim« into Right 
▲scooiioa; for if a heavonly bodr is one hour ia paniqg over 15% il 
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Declinatiun and Right Aacension in th« b^Y-ens, correspond 
to Latitude and Longitude on the earth. 

Vertical Oirclea are ciroies supposed to be drawn through 
the Zenith and Nadir of any place, cutting the horizon at ri^^t 
angles. 

The Prime Vertical is that which passes through the east 
and west points of the horizon, cutting the meridian of the 
place at right angles. 

The Azimuth of a heavenly body is that arc of the horizon, 
intercepted between a vertical circle passing through the ob- 
ject, and the north or south points of the horizon. 

The Amplitude of a heavenly body is that arc of the hori- 
son, oompreliended between an object at rising or setting, and 
the east or west points of the horizon. 

Tlie Colures are two great circles which pass through th« 
poles of the heavens, dividing the ecliptic into four equal 
parts, and mark the seasons of the year. The Equinoctial 
Colure passes through the Equinoxes at Aries and Libra ; and 
the Solstitial Colure passes through the Solstitial points, or 
the points of the sun's greatest declination north and south. 

Sksich op tHB HISTORY OF ASTRONOMT. — ^The Bcience of Astro- 
nomy wu. cultivated in the first ages of the world by the Chaldeans, 
Egyptians, and Phamicians;^ and, aceording to Josephus, by the imme- 
diate descendants of Adam, particularly by the sons of Seth. In the 
Book of Job sevwal of the constellations are mentioned ; as — *' CansI 
thou bind the sweet influences of the Pisiades, or loose the bands of 
Orion? Canst thou bring forth MojKsarotk in his season, or canst thou 

Euide Arctunts with his sons ?** And in the works of the oldest of th» 
eathen poets, Hesiod and Homer, similar allusions are made to the 
constellations into which the principal stars must at that early period 
•f the world have been grouped. 

The Greeks derived their first knowledge of astronomy from Egypt, 
through Thales, the Milesiui, who flourished about 640 years before tuo 
Christian era. He was so well ac<]^uainted with the motions of the 
heavenly bodies, that be explained eolmsas, and even predieted one. He 
also taught the sphericity of the earth, and divided it into Ave zones* 



will be one-fifteenth of an hour, or four minutes, in paning over 1". If 
the first point of Aries, for instance, be^ on the meridian at 12 o*clock, 
the next nour line, which is 15" east of it, will come to the meridian at 
1 oVlock ; the second hour line at 2 o*clock ; the third, at 3 o*clock, and 
io on. Of any two bodies whose Right Ascension are given, that one 
will pass the meridian ySrs^ which has the least Right Ascension; and 
in the proportion of I hour for every 15 d^prees. 

• The Cninese were from a verv early period of the world acquainted 
with many astronomical principles; particularly with th« natu»e of 
eclipses. 
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The lolgtieei and eqamozeB be alto ezpliiaed ; snd diTided the year into 
865 days. Hu disciples and successors, particolarly Pythagoru and hk 
napil Philolaos, maintained the same opinions, bat with so uttle snccess^ 
in consequence of the opposition of the people, who indeed only from tba 
evidence of their senses, that the tme aoctrine of tne heavens was after 
their time lost to the world for two thousand years. 

About 130 years after the Christian era, Ptolemy, a celebrated Egyp- 
tian philosopher, published what has been called the Ptolemaic System of 
Astronomy. According to this system, the earth is at rest in the centn 
of the universe, and the heavens revolve round it from east to west in 
34 hours, carrying with them in the same time, and in the same direc- 
tion, the sun, moon, and stars. The difficulties of hn system, such aa 
the retrograde motions and stationary appearances of the planets, be 
endeavoured to explain by the introduction of cycles, epicycles, and other 
ingenious, but scarcely lutelligible hypotheses. This system, though 
fislse in fact and absurd in theory, was believed and maintained wr 
1400 years. 

In 1530, Nicholas Copernicus, a native of Thorn in Polish Prussia, 
discovered and published to the world the system of the universe whidh 
foes by his name. The truth of his system was afterwards fully esta- 
olished by Kepler, Gklileo, and Newton ; and is now by the learned oi 
all countries universally believed. 

PROBLEMS GS THE GLOBES. 

• Problem 1. — To find the latitude a$»d Umgiiude ofafiypUiee, 

1. Turn the globe till the eiven place comes exactly under the brazen 
meridian, and the degree marked over it is the latitude required. 2. The 
clobe remaining in this position, the deeree of the equator cut by the 
brazen meridian is the longitude required. Thus, Dublin will be found 
to be Sa** 21' N.L., and 6° 18' W.L. 

Exercises. — 1 . Find the latitudes and longitudes of the capitals of Europe ; 
also, of the principal cities of Asia, Africa, and America. 2. Find all the 
places which have no latitude. 3. Find all the places which have no longitudai. 
4. Find the place which has neither latitude nor longitude. 6. Find thnae 
places whioh hare the greatest latitude and longitude. 

Problem 2.— The latitude and lon^ude of any place heing given, to 
"find it on the globe, 

1. Look for the given longitude on the equator, and bring it to the 
graduated side of the brass meridian ; then under the given degree of 
Uktitude on the meridian is the place required. Thus, suppose we are 
told that two ships met in 36» 20'N.L., and in 32'* W.L., we shall find 
that it must have been in the Atlantic Ocean, a little to the south of the 
Azores. 

Eaeretses, — 1. Find all thooe places which have the same latitude at any 
given plaoe. 2. Find all places UTing the same longitude at any given pluM. 
8. What towns and places lie nearly in the following latitude and longitude ? 



N.L. 41°, and K.L. 29«'. 
8.L. 83°, and W.L. 71° SC. 
N.L. ^SP 84', and E.L. M^ 2^. 
S.L. 84<> 25'. end W.L. 68^ 16'. 



N.L. 40" 42', and W.L. 74°. 
8.L. I50 65', and W.L. 5° 42'. 
N.L. 48° SO', and E.L. 2° 20''. 
8.L. 12° 2'. and W.L. Ijo V. 
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imoBLEM 6. — To find the dxffereitot of IcUiiude or Umffituds behoetp 
my two places, 

i. If the places be in the same hemisphere, subtract the latitude ol 
the one from the other ; if in different iiemispheres, add the latitude 
of the one to that of the other. 2. If the longitudes of the places in 
question are both in the same direction, that is, both east or both west, 
^iibtract the less from the greater, and the remainder will be the differ^ 
tnee required ; but if the longitude of the one place is east, and the other 
west, add their longitudes together, and the sum will be the difi'erence 
reouired.* 

Problem 4. — To find the distance between any two places on the 
fflolte. 

Lay the graduated edge of the quadrant of altitude orer both ths 
places, and count the number of degrees intercepted between them; 
which being multiplied by 60 for geographical, or 69^ for English 
miles, will give the distance required. When the distance is more than 
2^0**, stretch a thread from the one place to the other, and measure the 
distance on the equator. Thus, the distance between London and Roma 
will be found to be 12<* 45', or 881 miles.« 

Probleu 5. — To rectify ilte globe for the latitude of any place. 

Elevate the north or south pole above the horizon as many degrees M 
are equal to the latitude of the given place. Thus, if the place be Dublin, 
the north pole should be elevated 53** 2V above the horizon (because that 
is the latitude of Dublin.^ 

Problem 6. — To find the bearing or direction of one place from 
another. 

Rectify the elobe to the latitude of one of the nlaces, and bring it to 
the brass meridian ; then fix the quadrant of altitude over that place, and 
extend it from thence to the other, and the end will point out the direc- 
tion upon the horizon. Thus, if it were required to know the direction 
of Rome from London, the globe being rectified, London brought to th« 
brass meridian, and the end of the quadrant of altitude laid to Rome, yoq 
will find the end fall against that part of the wooden horizon marked 
S.E., or south-east. 

Problem 7. — To find the sutCs longitude (or place in the ecliptie)fof 
any giren time. 

Find the day of the month on the wooden horizon, and opposite to i^ 
tu the adjoining circle, are the sign and degree of the ecliptic in which 
the sun is for that day ; find the same sign and degree of the ecliptic 
on the j^Iobe, and that is the sun's place in the ecliptic.^ Thus, on the 
1 1th olMay, the sun's place will oe found to be in the 21st degree of 
Taurus. 

Problem 8. — T%e day of the month Iteina given^ to find the surCs iie^ 
elinationy and all those places where he will be vertical on that day. 

I. The sun's place in the ecliptic for the given day being brought to 
the meridian, the degree marked over it is the declination. 2. Turn tho 
globe, and all the places which pass under that degree will have the Bun 



* See Chapter IV., p. 46, for examples. 

* This problem may likuwise be performed on the oelestial globe* 
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vertical on that dfty. H^tu, on tbe lOtb of May, the san*! aeclination 
will be found to be 17 ** 30', and all those people who live under that 
parallel of north latitude have the 8an in their zenith that day at noon. 

Problem 9. — To find the tutCg meridian altitude on a given day at 
9inf place. 

Rectify the globe for the latitude of the place ; and find the 8un*8 phue 
^n the ecliptic, and brine it to the brazen meridian. Then count the 
number or degrees on the meridian between the sun^s place and the 
horizon, and you will have the altitude required. 

CELESTIAL GLOBE. 

Problem 10. — Tofini Ute dedinatkm of Ike eunora etar. 

Brin^ the sun or star to the brass meridian, and the decree over it it 
^ts declination. Thus, the sun's declination, June 2lBt, is 23| degrees 
N. : and on the 21st of December, 234 degrees S. 

Problem 1 1 . — To find tite riylu tucension of the $»n or a star. 

Bring the sun^s place, or the star, to the brazen meridian, and the 
iegreo of the equinoctial cut b- the meridian, is the right ascension. 
1'hus, the Bun*s right ascension ot* the 2l8t of June, is 90^ ; and on the 
'2l8t of December, 270**. 

Problem 12. — To find the tatUuu-i end lomgUude of a star. 

Put the centre of the quadrant of altitude on the pole of the ecliptic ; 
and its graduated edge on the star ; then the degree of the quadrant cut 
by the star is its latitude; and the degree of the ecliptic cut by the 
quadrant is its longitude. 

Problem Mi.—Tofind the time when any of the heavenly bodies rue, 
set, or come to tfte meridian. 

Rectify the globe to the latitude of the place ; brine the sun*s place in 
the ecliptic to the meridian, and set the index to XIL Then turn the 

S'obe till the given body comes to the eastern edge of the horizon, and 
e index will show the time of its rising. Bring the body to the meri- 
dian, and the index shows the time of its culmination or louthiog; then 
bring it to the western edge of the horizon, and the index will, in lik* 
numner, show the time of its setting. 

Problem 14.* — To represent tite face of the heavens at any given Oms 
and place, so as to point out all the constellations and remarkable slan 
there visible. 

Elevate the globe to the latitude of the place where yon are, and set 
it due N. and S. Bring the sun*s place in the ecliptic ror the given day 
to the meridian, and set the index to XII. at noon; turn we globe 
westward, till the index points to the eiven hour; then the sur&ce of 
the globe represents the exact iace of the heavens at the given place. 



■ If the globe be taken out into the open mir, on a elear night, and set dvs 
N. and S., the relative situatimia of the oonstollations and the remarkable i 
then visible, maj easily be distinguished. 
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INTBODUCTION TO GEOGEAPHT. 



COUliSE FOR BEGINNERS. 



SThc preceding part of this work ib intended for the om of tsicbirs 
their MORE ADVANCED PUPILS. The {HUt which follows may b« 
divided into two COURSES, one for beginners, as the Preparatory 
QaestionBy OefinitionB, Qeneral Divisions, and those portions of the 
text which are printed in larger type; and the other, or second 
OOVBAi^ may embrace the remaining portions of the work.] 



PRSPARATORT QUESTIONS FOR TOUMO BEGINNERS. 

Where do you lire? In what direction is that from th« 
school ? Point in the direction of your house. Is it to the 
north, Boutlu east, or west of this? Or does it lie in a direction 
Ijctween any two of these points? In what direction is the 
school from your house ? What is the distance between your 
house and the school ? How many furlongs in a mile ? liow 
many perches in a furlong ? How many yards in a perch ? 
How many feet in a yard? How many inches in a foot? 
Show on your finger the length of an inch. Is your foot 
twelve inciies in length ? Is mine ? Why is it necessary to 
fix upon a definite measure ? 

What is the length of your ordinary steps or paces ? How 
many of them would it take to make up a perch ? A furlong ? 
\ mile ? Could you tell the probable distance between your 
house and the school by the number of your steps ? How 
could you ascertain it accurately ? (By actual measurement.) 
Could you tell the probable distance between your house and 
the school by the time you require to walk it ? At what rate 
do you walk at your usual gait ? If you walk at the rate of 
two and a half miles an hour, and if it takes you half an hour 
to walk here every day, what is the probable distance between 
your house and the school ? 

How would you find short distances, such as the length or 
breadth of the school-room ? (By actiial measurement.) How 
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longer distances, such as the length of a field, if accnracy not 
required ? (By stepping it.) How long distances, as miles, 
if accuracy not required ? (By the time,) Mention a place, 
village, or town, a mile from this? Two miles? Three? 
Four ? Five, &c. ? What is the direction of each of these 
places, villages, or towns from this? And what direction is 
the school from each of them ? 

What is a plain ? Tell me where there is a plain ? What 
may be its extent, that is, its probable length and breadth ? 
What is a hiU ? What is a valley ? Tell me where there is 
a liill ? In what direction and distance is it from this? What 
is a mountain ? Tell me the names of all the mountains you 
have seen ? What is the height of the highest of those moun- 
tains ? Could you measure the height of a mountain ? ( Yoa 
are right; you could not, but you will soon learn.) 

Wlmt is a river ? TeU me where there is a river ? In what 
direction does it flow ? What is the breadth of it ? How 
might you ascertain ? Did you ever cross it ? How ? Will 
not the length of the bridge give you the breadth of the river, 
or nearly so ? Where does the river in question rise ? Do 
you know where it goes to ? Does it empty itself into the 
sea. or into some other river, or into a lake ? Do you know 
the length of tliis river, from its source to its mouth ? Does 
it get larger as it proceeds ? Why ? What is a pond ? What 
is a lake? Did you ever see a lake? Where? How far 
across it ? How far around it ? What is a sea ? Did you 
ever see the sea ? What sea was it ? 

What is a village? What is a town? What is a city? 
What is the name of the village you live in ? How many 
houses do you think are in it ? How many inhabitants ? How 
are they employed ? Name the principal trades and occupa- 
tions of the people. Is this village noted for any thing ? In 
what parish do you live ? Name the adjoining parishes. In 
what coimty ? Name the adjoining counties. Point in the 
direction of each. What is the name of the principal town in 
the county V In what direction is that town from this ? Name 
some of the others, and point in the direction of each. 

You live in the country : is the soil about your place fertile? 
Is the land well cultivated ? What kinds of grain are raised 
by the farmers in your neighbourhood*^ What do they chiefly 
raise? To what markets do they send their produce ? I)o 
they rear cattle ? Is the land in your neighbourhood better 
adapted for pasturage than for cultivation? Why? Are 
there any mines in your neighbourhood ? What kind ? How 
many men employed in each? 

In what part or quarter of the heavens does the sun rise ? 
*i what direction from us is he in the middle of the day ? In 
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wbicli quarter of the heavens does he set? In trhich quarter 
of the heavens is the sun never seen by us? Very well: 
now, recollect that tliese are called the eastern, southerh, 
iTESTERN. and NORTHERN quarters of the heavens.* 

Wliat is the cause of the day ? \V1icn, therefore, does the 
day begin, and when end ? Is the length of the day always 
the same ? When the sun is ten hours above our horizon, 
what is the length of the day ? When the sun is ten hours 
below our horizon, what will be the length of the day ? When 
are the days and nights equal? In which of the canlinal 
points of the horizon docs the sun rise and set, when this is 
the case ? How then may you know the east and west points 
of your horizon ? But when is it mid-day ? (When the sun 
lias finislicd half of his dtiily course, that is, when he is mid^ 
way between his rising and setting points ; because it will take 
him as long time to descend to the western horizon from that 
point as he was in ascending to it from the eastern.) 

When the sun is midway between his rising and setting 
points, (or, in other words, when he has attained his highest 
point of elevation in the heavens — or, which is the same 
thing, when he comes directly opposite to us in his daily 
course,) how much of the day has passed, and how much of it 
18 to come ? What hour by the clock corresponds to mid-day ? 
How therefore may we, on any day of the year, ascertain 
when the sun is in his highest or meridian point of the 
heavens ? (And as the sun is south of us in that position, we 
have only to carry our eye down in a right line from the sun 
to the earth to find the south point of our horizon ; and 
having found it, we have all the other cardinal points ; for 
the north point is directly opposite to the south, and the 
other two points are midway between).* 

Point to the north, south, east, and west sides of the school- 
room. In which side or wall is the door? The chimney? 
The windows ? What are the dimensions of the school-room, 
that is, its length, breadth, and height ? What do you sup- 
pose? Take this rule or tape and measure the length and 
preadth. (Suppose they find the room to be forty feet long by 
thirty broad.) Could you represent the length and breadth of 
the school-room on your slates ? Do you not often see in pic- 
tures not half so large as the page of a book, representations 



* Baatdcfl the four cardinal or chief pointe, worth, sooth, xaut. Mid 
irasT, there are four other imporunt points with whioh the pnpila should \m 
made familiar, naroeij, tbe north-east, north-west, south-east, and south-west. 
The N.B. lies betwren the north and the east ; the N.W. hetweeu the noitb 
•ad tile west: tho S.E. between the south and the east; and the 8.W. be 
tWMD the sontb and the vest. 8m note and iilustration, page 16A. 
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of men, and houses, aod trees ? Well, reduce in the aaaae 
way the dimensions of the school-room, or draw it, as it is said, 
on a small scale,* 

Suppose our scale to be an inch for ererj ten feet, what 
should be the length and breadth of the drawing on youi 
slate? How man/ desks or benches in the school-room? 
Their length and breadth ? If they are ten feet long each, 
and about a foot broad, what should be their length and 
breadtli in the drawing ? If there is a table in the room five 
feet by two and a half, what should be its dimensions in the 
drawing? Now complete the drawing. Describe it. (We 
have ii four-sided figure on a pkote surface, four inches long 
by three inches broad. This represents the length and breadth 
of the school-room on a scale of an inch for every ten feet. 
There are ten broad lines an inch long running across it, 
parallel to each other, to represent the benches. There is 
also a small four-sided figure half an inch long by a quarter of 
an inch broad to represent the table.) Very well : but there 
are other objects in the room, such as the chairs at the table. 
How would you represent them? (By putting them down in 
their relative positions, and in their relative dimensions.) 
Wliat is the scale by which you are to measure all the objects 
in this drawing ? Very well ; now draw a line an inch long 
at the bottom of your slate to represent the scale. Tiiis line 
represents how many feet ? The half of it represents ? The 
\[uarter of it ? The tenth part of it ? Very well ; if you 
divide it into ten equal |)art8, each part will represent a foot. 

Could you make a map f No I Could you ? You ? You? 
Why, I hare just seen each of you making a map : that draw- 
ing on your slates is a map of the school-room. A map 
represents a portion of the earth's surface, as it would appear 
to the eye of a spectator elevated at an immense distance 
above it. If you could look down upon the school (the roof 
and ceiling being removed) from a great height, aa from a 
balloon, such is the appearance it would present to you. If 
viewed from a small elevation, as from a hole in the ceiling, 
would it not have a similar appearance? Would it appear so 
small ? What effect has distance on the apparent magnitude 
or size of objects ? The sun is many millions of times larger 
than the moon, and yet they appear to us to be nearly of the 
same size ; how do you explain this ? 



* Scale properlf meuia a ladders and also a fifoie (so oalled firom harinf 
■ome rcBemlilanoe to a ladder) in maps exhibiting the proportions between tbo 
represented and actual distancus. Hence the expressions " on a grand scale i" 
" on a sinall scale," &o. Henoe scAi.it to eliiiib or asoeud b? ladder ^ M to 

scale th«^ walls. 
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O. itUapictureoftlie inside oF the >cIimI I 

Too are right j tliis is nn interior rlcw of the Whod, ■» U 
iroalil appear to a person looking in tVom tlie duor. Now, 
take this sheet of pap^r which 1 have rolled up into the form 
•f ft tube, and look at the victure tbtoneh It. 
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Well, how does it appear to you ? 

Though I know that every f jart of it is equally distant from 
Aie, yet tliis does not appear to be the case. The part oppo- 
site the eye seems to he the most remote, and every object 
appears to be in its relative place ; just as the school-room, 
and the objects in' it, would appear to my eye, if I stood at 
the door and looked in. Or as a street would appear to a 
person locking up it. 

Very well, such a view is said to be ui penpective. 

But let us, for the information of other teachers and pupils 
who are not acquainted with our school, enumerate all the 
objects in the picture before us. In front of us are the benches 
and seats ; and on the bench next us are several slates, whicli, 
though they look very well in the picture, should have been 
put into their proper places before the boys left their seats. 
Opposite to us is the master's seat or rostrum, which is raised 
on a platform, in order that he may be able to overlook the 
benches, and the whole school ; and on the wall behind the 
rostrum is a large black board, for diagrams and demonstra- 
tions. On each side of the master's demonstration board are 
copies of the School Rules, Occupation of Time, Prac- 
tical HuLEB FOR Teachers, and the General Lesson, 
which is, as you know, constantly inculcated on your minds, 
and which, I am sure, you have all ofif by heart. 

The door on the right leads to the offices in the rear ; and 
the door on the left leads to the class-room and the gallery, 
where simultaneous instruction is given to the pupils in 
narge divisions. 

The maps on the walls speak for themselves ; and those two 
round figures on the small pillars to the right and left of the 
platform, are the Terrestrial and Celestial Globes, wliich are 
always neatly covered when not required for use. 

On the side wall to the left are large maps, which are let 
down by means of small pulleys, wlien lessons in geography 
are given; and under the maps are arranged pictures of 
animals and plants, or, as they are called. Object Lessons, 
which are, as you know, very interesting, and very instructr 
ing. 

Under the object lessons, and opposite to the semicircles, 
round which the classes are formed, are the black boards, 
which are found so useful in teaching, and with wliich every 
school should be provided. On the front wall, as on the 
others, there are arranged in due order, maps, object lessons, 
And black boards; and in the centre of it, opposite to the 
master's seat, is the clock, by which the school business is 
regulated. J 

Kow, let us take another, and different view of the schooL 
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vMxn. Suisse yoia were looking d<ywn ftvm the ventilator, 
whicli is represented by those cirealar marks in the centre ol 
the ceiling, what part of the school-room wonld be under 
yovr eye? Of course, the ground or floor, and all the objects 
en it, as the benches and seats. Exactly ; and if a drawing ok 
the 8<^iool were made, as it would appear fh>m thia, we would 
bailee a ground-plan or map of the school-room. 




Here is- a ground-plan of the school-rooH» ; bat it i» en a 
much smaller scale tlian the interior new, which was made 
larger in order that the several objects in it might be* more 
distioetTy represented. The ground-plan is on a scale of 
twenty reet ti> ao ineh. Now, let us ix>int out and measure 
the sevens objects represented in the gpound-plsn or map of 
the schoolroom. 

Now cenld you extend your map so as to take in 1^ garden 
and groiuids adjoining the selHiol-liouse? How eould you map 
a piece of ground a iiundred yards square ? if on a scale ot 
an inch for every ten yards, what should be the dimensions ot 
your map ? Now let us make a map of the ground about the 
school-house to this extent. First, we should make a square 
_of what dimensions? The top or upi)er side we should 

call the ? The bottom or lower side the ? The 

right hand side the ? And the left hand side the ? 

Now let us put marks to represent the different objects in it» 
as the school-house, the yard, the garden, &c. By what scale 
mre «,hese objects. to be aieasured ? Very well; draw a line in 
the comer of your m ip an inch long to represent the scale, 

L 



162 nrrBODUCTiON to geographt. 

If yon diride the scale Into ten equal parts, each part wiQ r^ 

present ? With regard to the positions of the objects 

to be represented, how should they be placed ? (According 
to their relative localities.) Where should we make a small 
square or oblong to represent the garden ? Why ? Now, let 
us point out the several objects represented in our map, and 
tell what direction they lie from each other, and why ? Now, 
could you tell how we might make a map which would include 
the whole parish in which we live? Supposing it to be five 
miles long by three broad, and that you were required to 
draw it on a scale of an inch for eveiy mile, how would you 
proceed? Now, how would you make a map of the county 
m which we live ? 

Ireliuid is about three hundred miles long by one himdred 
and seventy broad : could you draw on your slate a map to re- 
present it ? If on a scale of an inch for every fifty miles, what 
should be the length and breadth of the map ? 

Uere is a map of Ireland (or England, or Scotland, as the 

case may be,) on a scale of . Let us place it upon the 

table, BO that we may be able to look down upon it ; and let 
us place the top of it in the direction of the north side of tiie 
school-room, in order that the places represented on it may 
appear in their relative positions. Tlie outline or shape of 
the map represents the shape of the country ; and these dotted 
lines represent the boundanes of the counties into which it is 
divided. These shaded lines represent the mountains, with 
the sides dark, and the tops light, just as they would appear 
to persons looking down upon them from a balloon. These 
crooked lines represent the rivers, and these double lines the 
roads. These dark spots represent the lakes ; and these little 
circular spots the towns. Here is the county in which we 
live ; and here is the spot we are in at this moment. Now 
let us trace the counties which bound or lie next ours on the 
nortli, south, east, and west ; and let us find out the principal 
towns, and measure the distance between them on the scale 
of the map ; and let us also state the direction in which they 
lie from each other. 
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PRELIMINARY DEFINITIONS. 

Geography is a description of the earth. 

Tlie form or shape of the earth is nearly round or globular, 
and hence,it is called the globe. 

The CIRCUMFERENCE of the earth, or a circle round its 
thickest part, is nearly 25,000 miles. 

The DIAMETER of the earth, or a straight line passing 
through its centre from side to side, is nearly 6,000 miles. 

The AXIS of the earth is an imaginary line passing through 
its centre from north to south. The ends or extreme points 
of the earth's axis are called the poles ; the upper the north 
pole, and the lower the south pole. 

The earth turns round its axis once in twenty-four hours 
producing day and night, alternately. This is called its 
DIURNAL motion. It also moves round the sun in the course 
of a year, producing the seasons in succession. Hiis is 
called its annual motion. 

The EQUATOR is a circle passing round the middle of the 
earth, at an equal distance from each pole. The equator 
divides the earth into two equal parts, which are called tho 
northern and southern hemispheres.* 

Latitude is the distance of a place north or south from 
tiie equator. 

Parallels of latitude are circles drawn round the 
globe parallel to the equator. 

The most important parallels of latitude are the two 
tropics,'' and tlie two polar« circles. 

The tropics and the x)olar circles divide the globe into five 
eon Es or belts; namely, one torrid, two temperate, and two 
^riyid zones. 

*■ That ia half spheres, or, which is the same thing, half globes. 
^ The sun is oeror vertieal or overhead to any plaee en the earth farther 
from the equator than 23| degrees north and south, through which limits the 
tropics arc supposed to bo drawn ; Cancer to the north, and Capricorn to thh 
flonth. Thf^se parallels are called tropics, bceaose when by the motion of the 
earth, the sun arrives at either of them, ho turns back, as it were, towards 
the other. Before turning back, he apparently rests or attains the same 
elovatinn for two or three days. These periods are called the summer and 
winter SOLSTICES, that is, the standing or resting of the sun. 

* When the sun is 23| degrees soulb of the equator, that is. In the tropic of 
Capricorn, his rays fall short of the North Pole by the same number oi 
degrcfs (23j). Through this point, a circle parallel to the equator, is sap- 
poeed t<» be drawn, which is called the Arctic or North Polar Circle ; and 
thrntigh the corresponding point in the southern hemisphere a similar eirele tM 
flup|K>aed to be drawn, which is called the Antarctic or South Polar Circle. 
The North Polar Circle is called Arctic, in allusion to its corresponding circle 
in the heavens, which passes through the constellation Arctus, or the Great 
Bear £ and Antarctic memsa otoposite to the Arctio, 
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The TORRID zone lies betwccD the tropic* ; the temper atr 
zones between tlie tropics and the polar circles: and the 
FRIGID zones between the polar circles and the poles. 



SOWl 




A MKRTDiAS is R line numing through any place north and 
Boiith from f)ole to pole.* 
The meridian which paaaes through Greenwich,^ is called 

the FIRST MRRIDIAN. 



WimAJBU 



WiMBM. 




LoM^fTFDR is the distance of a plaoe east or west ftom the 
first meridian. 

The circle which crosses the equator Qbllqnely is called the 
BCLiPTio. The ecliptic marks the line along which the sun's 
rajs are vertical or overhead, in the course of the year.* 

* 8uoh ft lint ilk eT^d«ntl| % atmitfp%Ut, and U ouried loiwd tho whole dobe. 
a <4roi6« 

k In tb« TidiiHy of Loadon. vlwre U*e Rojftl Obj^rratorj if. 

* Tlkf oeliptlc froperlj rafeci to the hi«wA«, $nd i^jpfo^ents tbt eimda vMcft 

St ran* by U^ eftrtu'a unnually mTolving round it, wwqiB to deacrihe among 
e fis«d «t»r» in th» oourve of the. ywp. The Ran is ijvaji in the ecllptiot 
fPO b«npe, when the moon com^ i^ % line betwann us and the aon, his raft 
are partially ecUp9it4 or obsoared. This u called an ef^te of the ann, «nd II 
Ib froui thia eirounuttanee ikat the mu>>Mpa]rent path in the heaTeaa ia onllad 
Ihe cv^tfc 
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The KENiTH is that point in the heavens which is directlj 
over the head of the observer. 

The NADiB is the point directlj opposite to the zenith. 

The SENSIBLE HORIZON IS the circle bounding the vievr of 
the observer by the apparent meeting of the earth and sky. 

The RATIONAL HORIZON • is a great circle whose plane 
passes through the centre of the earth parallel to the plane of 
:he sensible horizon. 

The PLANE of the sensible horizon is the level or plain sur- 
face on which the spectator stands. 

The CARDINAL, or four principal points of the horizon, are 

the NORTH, SOUTH, EAST and WEST. 



NATURAL DIVISIONS OP THE EARTH'S SURFACE. 

The surface of the earth consists of land and water. The 
water covers more than two-thirds of the earth's surface. 

The LAND is divided into continents, islands, pemnsulas, 
capes and promontories, and isthmuses; and the WATsii, 
into oceans, seas, gulfs, bays, channels, straits, and lakes. 

DIVISIONS OF THE LAND. 

A coKTtNCNT is a large extent of land containing several 
countries. 

An ISLAND is a portion of land entirely surrounded with 
water. 

A PENINSULA is a portion of land almost surrounded by 
water. 

A CAPE or headAand runs out into the sea ; and if elevated 
0r fiMNm/atNOMA, it is called a pbomontorv. 

An isthmus is a narrow neck of land, connecting two 
larger portions together. 

DIVISIONS OV THE WATER. 

An OCEAN is a large extent of water, corresponding to a 
tontinent, 

A SEA is smaller than an ocean, and is generally bounded 
or confined by land. 

A gulf corresponds to a peninsula, and is almost surrounded 
by land. 

A BAT has a wider opening than a gulf, and is, generally 
speaking, not so large. 



* TIm ntlolial hmliftn li IIm droit whieb would boiad our tIvw If w« eonld 
M« the one-hftif of the globe. It If the circle which lepantee the Tiaible 
henusphere of the hesreni froitt th&t which ia not risible. The broad voodea 
eirole on % tsrrastrial Rlob* T«pTeii#»iita the ration*! horisoiu 
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A 8TBAIT is a narrow passage of water connecting two 
It corresponds to an isthmus, 

A CHANNEL differs from a strait^ in being much wider. 

A CBSSK is a narrow portion of water running up into the 
land. 

A HARBOUR or HAVEN is a part of the sea so nearlj sur- 
rounded by land as to afford complete security for ships. 

A ROAD affords safe anchorage near the land, with partial 
shelter. 

A mouth of a river widening into the sea, is called an 

fiSTUART or FRITH. 

A LAKE is a portion of water entirely surrounded by land. 
It corresponds to an island. 

An ARTIFICIAL GLOBE is a representation of the ybmt c^the 
eartli, with its divisions into land and water. 

A MAP is a representation of the earth, or of a part of it, on 
a plane surface. 

The top of the nu^) is the north ; the bottom, tiie loatb ; the right- 
haud side, the east ; and the left-luaid side, the west* In a map of 
the world, l<Higitade is marked oa the equator, and latitude on the 
circles that contain the two hemispheres. But in maps of particolai 
countries, longitude is marked at the top and bottom, and latitude at 
the sides. The lines running from the top to the bottom of the map, 
that is, north and soulli, are mbridians ; and the lines which run bom 
one ^e of the map to the other, that is, sad and wesi, are parallels. 



* In ft map, the gonenl dbeetlofi of t^ ptlaelpal points of the bori»Hi msy 
bo reproiented thus :— 




But before the pnpila ftre introdveed to a map, thej dioold be quite femOiar 
mth the principal points of the horiion, as reoommended page 119. And as a 
map ii a picture of a portion of the earth's surfiMe as it woald appt^r to a 
person elerated at a great distance above it, when used for the ftrst time, it 
should be laid nimn the floor, or upon a table, with the lo/? hi the dinsction of 
*flie n&rth <4de of the sohool-room. In this waj, the learner will cet a cl«a> 
*«doa el what Uie map ie intended to represent. 
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GRAND OB GENERAL DiyiBIONB OF LAND AND WATER. 

Of the land on the earth's surface there are five great 
DIVISIONS, namely, Europe, Asia, Africa, America, and 
Oceanica. Europe, Asia, and Afirica, are sometimes called 
the Old World, and sometimes the Eastern Continent ; while 
America is generally called the New World, or the Western 
Continent. 

Of the water on the earth's surfSu^e there are also five 
great divisions, namely, the Pacific, the Atlantio, the 
Indian, the Arctic, and the Antarctic oceans.* 



* By looUng on % aiap of tlio world, it wUl be orldent tluit ftll theoe ooeuv 
•ommiuiieato with mob. othor, and that, striotlj spoaking, there ie bat one 
ooeui or taet body of water whieh eztende orer more than two-thirda of the 
•arth'a aorfiMe. Of theee great diTiaiona of water the Paeifie ia the laigeek, 
bMng abont 8,000 milea Aom north to sooth, and 11,000 from east to weeL 
The Atlantio ia next in extent, being about 9,000 milea from north to aonth, 
and where broadeit, from eaat to weet, between 8,000 and 4,000 miles. The 
Indiaa Oeean b abont 7,000 milee from north to aonth, and about 5,000 milea 
from eaat to weat. 

The.Pae(fle was so ealled, beeauae it waa erroneously aupposed, when linl 
diaeoTeied, to be free from storms. The AtkmHe takes its name from Meant 
Atku on the western eoast of Afriea ; and the Indkan Ocean, from iMIitl or 
atmdottmu The Aretie meana the north, and the Antarctic oppotif to |ha 
Mith, See note, page 16S. 
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OCBAN8. 

Tlie Pacific Ocean extends from the western shores of North 
and South America to the eastern eoantsof Asia aiid Australia. 

Tlie Atlantic Ocean extends fruni the eastern sliores of 
North and South America to the western coasts of Europe 
Bnd Africa. 

Tlie Indian Ocean lies to the south of Asia, the east of 
Africa, and the west of New Holland. 

The Arctic Ocean surrounds the north |H>le ; and the An- 
tarctic Ocean the south pole. 

annnivisioNfl op the oceans. 

ThoM parts of an ocean which approach or extend into the land are 
asually called seas, gulfs, bays, chaniieis, or straits. Thus the Pacific 
Ocean, on its western side, forms the Sea of Kanitschatka, the Sea of 
Okhotsk, the Sea of Ja|)an, the Yellow Sea, the C^hinese Sea, the Gtdf 
of Tonquin, and the Cfuif of Siam ; and on its eastern side, the Golf of 
Qiliforuia, and the Bay of Panama. 

Tifc principal branches of the Atlantic Ocean oa its eastern side are, 
the lialtic Sea, the North Sea or C-ierniau Ocean, the Bay of Biiicay, 
the Mediterranean Sea, and the Gulf of Guinea ; and on its western 
side, Baffin's Bay, Davis* Strait, Hndsou's Strait, Hudson's Bay, 
Straits of Florida, Gulf of Mexico, and the C'arihbean St a 

The prrneipal branches of the Indian Ocean are, the Bay of Bengal, 
the Arabian Sea, the Persian Gulf, the Red Sea, and the Channel ot 
Mnxajnbiqne. 

The principal branches of the Arctic Ocean are, the White Sea, tlM 
Sea of Kara, the Gulf of Obi, and Behring's Straits. 

The Antarctic Ocean has no branches, becaaae no part of II ai^ 
prvaches aay cousidetable tract of land. 

continents. 

Four of the great divisions of land are called continents, 
namely, Europe, Asia, Africa, and America. Continents 
are suhdivided into countries or nations tiie inhahitanta 
of which, generally speaking, difier in language laws, cus- 
toms, and manners. 

POLITICAL DIVISIONS 

Tlie politlca> iirisions of the earth are ewiptres, hngdom^ 
duchiesy prtTwipaiitiest and republics ,- which contain cUieSf ttncns, 
and mliai/fM 

Am empire consists at several countries united undor cue 
monarch, who is generally called an emperor.^ 



* The term emperof is derived from, and orighnallj referred to the m- 
PSRAToa of the Romans. The GArmaD «>inp«mits MMimed the title aa 
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A KINGDOM consists of one or more countries, goremed 
by a king, 

A REPUBLIC is a country goremed by rulers chosen by the 
fteopie. 



ESTIUATES OP THE EXTENT AND POPULATION OF THE BARTH.^ 



EnTopej 
Aria. 

AfrkA, 

Aniorica, 
Ooeanioa, 

Totala, 


BidUfisas. 


Wfiinafr AlBwnae, 1840. 


Pbpalattott. 


Rng. •quw* 
mllM. 


Pop. 
tosq. 
mile. 


PoputetloD. 


Eng. iquar* 
mile*. 


Ptop. 

to aq* 

mite* 


m,7oo,ooo 

3'jO.OOO.OOO 
60.000.000 
38.000,000 
20,300,000 


3,700.000 
16,045,000 
11,254,000 
14,730.000 

4.106.000 


61 

24 

6 

S 
4 


233,240,043 

608.516 019 

101.498.411 

48,007.150 

1,838,194 


3,807,195 
n,S0.V14B 
11.647,428 
18.542.4(10 

3,347,840 


61 

34 

8 

3 



20 


737,000,000 


49,834,000 


15 


993,099.817 


50,1.50.009 



Of the populatioo of th« glob* about two-sixths are Christiafis, one- 
fixth Mahoroetang, and the remainder PagiinB,i> with the exception of 
between four and five millions of Jews. 

The following estimates are from Malte Bmn and Balbl. 



' BdiflgMor«lM|lbb». 


IfaMeBMn. 


Balbi. 


ChriJitiaiiHy in all hi bnuiokos» 
Jadaiflm, . . • . 
Mahoniotanism, . . • 
Brahmiiiiisiny • • • 
Bhoddism, .... 


228,000,000 
5.000.000 
110,000.000 
60.000,000 
150,000,000 
100,00^000 


260,000,000 

4.000.000 

06.000,000 

60.000.000 

170.000.000 

147.000,000 



■on of Cfaarlenuigae, who was sfowned Emperor of the West In fhe year 600 ; 
and the Csar (that i8» the Catar) of Ruasia, and the Sultan of Constantinople, 
■IEmC it sa if saeoeeding to the Romaa esspire ef the Kast. Thr t(*rm in itself 
implies greater power and mora eztensiTe swsj tiian that of kittg^ and hetaee 
it was asBomed bf Napoleon. 

*■ Malte Bran's estimate of the popalation of the globe is lower tnan either 6f 
tiiese, namely: Earope 170, Asia 820, AfHca 70, America 45, and Ooeaniea SO 
millions ; in all, 625 millions. But It Is obTloas that all oalcalatloftfl on this 
anb^eet aie Utile moie than conjeotares. It is only with regard to Knrope thai 
they aboald be oonsidered as approximating to the truth. As a medium, we 
may take 800 millions as the population of the globe. Refpr to page If S for aa 
estimate of the extent of the globe, and of its great diTisions. 

* Of Paganism there are tarlons stetems, but they all raKimUe ead» othst 
la their absurdity, Melatryf and immoralilT. 
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EUROPE. 

EuftopB is the smallest, but by far the most important and 
the most powerful of the great divisions of the globe. Por 
the grandeur of its natural features it is the least distin- 
guished; but in knowledge, dTilization, and refinement, it 
surpasses all the others.* 

It is bounded on the north by the Arctic Ocean, on the east 
by Asia, on the west by the Atlantic Ocean, and on the south 
by the Mediterranean, the Archipelago, Uie Sea of Marmora, 
the Black Sea, and (according to some geographers) the Cau- 
casian Mountains.^ 

Its length from the north-eastern extremity of Kussia to 
Cape St. Vincent, in Portugal, is nearly 8,400 miles ; and its 
breeulth, from the North Cape, in Lapland, to Cape Matapan, 
in the Morea, is about 2.450 miles, 

Europe lies between the paiallela of 36** and 71' north latitude, and 
between about 10* W. and 63" E. longitude. The most southerly 
point of the continent is Punta de Tarifa« (36**) in the Strait of Gib-' 
Altar; the most northerly, Gape Nordknn<i ^1**) in Finmark; tb« 
most westerly. Gape Finisterre* (9* 270 ^^ Spain — or rather. Gape 
Roca, or the Rock of Lisbon (9*^ 26') ; and the most easterly, is per 
haps at the moath of the Kara River t (66°) 

The ARBA or superficial extent of Europe may be estimated 
at upwards of 8^ millions of square milea English ; and the 
POPULATION now exceeds 255 millions.' 

GENSRAL DIVISIONS OF EUROPE. 

The north of Europe consists of Lapland, Finland, the 
northern parts of Russia, Norway, Sweden, and Denmark. 

The northeast of Europe is occupied by Russia, and the 
touth-east by Turkey and Greece. 

The middle regions of Europe comprise Austria, the German 

* See page 107 for the diittognliJifwg ehiiBcteriiitiai of the Caacamaa or 
Suiopeaa laoe. 

k The preoiM eaatem bovndari«a of Europe are nven differently by diflfeient 
writets. The following h»Te been propoeed by Malte Bran, as definite and 
natuisl ; the Ural Monntatni, tho U ral River, and the Caspian Sea, as &r as 
the Cauoaaian Moimtaina, which may be regarded aa forming p«tt of ita 
■outhem boundary. The extent and population of Europe viU, of oovne, 
Tary aooording to the riewi takm of these boundaries. 

" The latitude of Cape Matapan in the Moxea, which ia usually- regarded aa 
the most aouthorly point, b 36^ 17'. 

* Cape Nordktm is the most northerly point of the oontineat. Tho North 
Cape is on an bland. 

. • Finisterre, that is. aa is said in England, the La uT* E nd, 
f Refer to the preoeding noto on the boundaries of Eompe* 
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States, Switzerland ; and towards the coast, IVance, Belgium, 
Holland, Hanover, and Prussia. 

The south of Europe consists of three great projections or 
peninsulas, which comprise Spain and Portugal, Italj, Greece 
anH Turkey. 

To the west of Europe, are the British Islands, Great Britain 
or England and Scotland, anf^ Tr«iinri 

The northern countries of Europe lie, generally speaking, 
north of the parallel of 55" ; the middle countries, between 55* 
and 45* ; and the southern countries, to the south of the parallel 
of 45*. 

GSITSRAL TEMPERATURE. 

The chmate of the northern countries of Europe is cold 
towards the north, and temperate towards the south. 

The climate of the middle countries is temperate towards 
the north, and warm towards the south. 

The climate of the southern countries it warm towards the 
north, and hot towards the south. 

The PRODUCTIONS of the northern, middle, and southern 
oountries of Europe vary with their climate*. See page 253 

POLITICAL DIVISIONS. 

The present political divisions of Europe amount to 58, 
namely, 3 empires; 16 kingdoms; 1 e«!lesiastical state; 
7 grand duchies < 11 duchies; 12 principalities; 4 republics: 
and 4 free towns. 

The empires are Bussia, Austria, France, and Turkey. 

The KINGDOMS are Great Britam and Ireland, Prussia, 
Spain, Sweden, and Norway, Holland, Belgium, Portugal, 
Naples and Sicily, Bavaria, Sardinia, Denmark, Saxony., 
Wurtemberg, Hanover, and Greece. 

The GRAND DUCHIES are Baden, Hesse-Darmstadt, Meck- 
lenburg- Schwerin, Mecklenburg-Strelitz, Oldenburgh, Saxe- 
Weimar, and Tuscany, to which the Duchy of Lucca has 
been recently ceded. 

The principal duchies are Nassau, Brtmswick, Saxe- 
Coburg-Gotha,* Modena, and Parma, in Italy. 

The REPUBLICS are, Switzerland, the Ionian Islands, San 
Marino, and Andorra (Pyrenees). 

The FREE TOWNS are Hamburg, Frankfort, Bremen, and 
Lubeck. 

*■ The other duchiks are Anhalt-Bernburg, Anhalt-Cotben, Anhalt-Desaaa, 
Suce-Altettburg, Sftxe-Meiningen ; and the nuMOPALrriBS are Heene-Caaael 
fElectorate), ^hwartsbuig-SonderihauBeB, Schwartsburg-Rndolstadt, Reuas, 
Elder and Yooncer Branch, Lippe-Detmold, Lippe-Sohaumburg.Hohcnxollem- 
Heehhigen, HonenaoUeru-Sigmaringen, Waldeek, LiohtauiiLoin, and Heaae- 
Bomburg (LandgraTe ol). 
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CAPITALS OP THE PRINCIPAL COUMTRIBS IN EUROPE. 



Oomitriea. 

England, ... 

Ireland, - - - 

Scotland, - . - 

Denmark, - - . 

Norway, ... 

Sweden, - - - 

Kussia, . - - 

Poland, , - - 

Prussia, . . - 

Austria, - - - 
Germanic Confederation, 

Holland, - . - 

Belgium, ... 

France, - - - 
Switzerland, 

Spain, - - 

Portugal, . - - 

Italy, . . - 

Turkey, - - - 

Greece, - - - 



Capitals. 
London, 
Dublin, 
Edinburgh, - 
Copenhagen, - 
Christiania, - 
Stockholm, - 
St. Petersburgh, 
Warsaw, 
BL^rlin, 
Vienna, 
Frankfort, 

Amsterdam, - 

Brussels, 

Paris, 

Berne, 

Madrid, 

Lisbon, 

liome, 

Constantinople, 

Athens, 



Population. 

2,36-2,236 

258,361 

160,302 

130,000 

33,000 

95,000 
600,000 
155,000 
400,000 
410,000 

75,000 

220,000 

140,000 

1,200,000 

25,000 
220,000 
280,000 
170,000 
600,000 

27,000 



CLASSIFICATION OF THE STATES OF EUROPE. 

Great Britain, France, Kussia, Austria, and Prussia, ar9 
called "the Five Great Towers of Europe." 

Spain, Sweden, and Turkey, are seeond-mte powera. 

Holland, Belgium, Portugal, Naples, B>ivaria, Sardinia, 
Denmark, Saxony, Wurtcniberg, Hanover, and Switzerland, 
are thurd-rate powers ; and the remainder are fourth-rate, or 
under. 

RELIUIUNS OF EUROPE. 

Generally speaking, the Roman CatlioUc religion prcTails 
in the south of Europe, the Trotestant in tlie north, and the 
Greek Church in the north-east. In the middle countries of 
£arope there is a mixture of Protestants and Koman Catholics, 
«8 in the German StateH. &c. Mohaninietlauism ia confined 
to Turkey and the exireuie south of Uussia." 



* In th« H'emMU- Atmtama€ toi ISSSk tb* fvrvLATiuM and RHbi«ioirs U 
Saiopo are (iT«n a« followM . < 2Sf«> i^aKe IS9.) 

Roiiiaii <'.illiolioa, . . 121,743.000 



Cbristlantk 






If oliamiafd^jMb • 
Jews, 

Other laitba. 



r"lt«>.taniii 
r«f k Churrh, 



T'M... 



52.S4O.000 
43.:{0U.O0O 

H.a-vu.ooii 

IJVi.OOO 
Ml.VOOO 

ns.ooi).ooo 
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SEAS, GULFS, BATS, AKD STRAITS. 

Seas — ^Tlie principal seas of Europe are the Mediterraneu, 
the Baltic, the North Sea or German Ocean, the WMte Sea, 
the Black Sea, the Arcliipeligo, the S^i of Afarmora, the Sea 
of Azof, the Irish Sea, the Ska^r Rack, and the Cattegat 

Gulfs. — The Gulf of Venice, Genoa, Lyons, Taranto, and 
Lepanto, in the Mediterranean; and the Golf of Bothnia, 
Finland, and Riga, in the Baltic. ^ 

Bats. — The Bay of Biscay, north of Spain. 

Channels — ^The British Channel, St. George's Channel, 
file North Channel (north of the Irish Sea.) 

Straits The Straits of Gibraltar, Bonifacio, and Mes- 
sina, in the Mediterranean; the Straits of the Dardanelles, 
and Constantinople, connecting the Sea of Marmora with the 
Archipelago and Black Sea; the Straits of Kaffk or Enikale, 
between the Black Sea and the Sea of Azof; the Straits of 
Dover; the Sound, and the Great and Little Belts which 
connect the Baltic with the Cattegat. 

Islands The principal islands of Europe are. Great 

Britain and Ireland; Sicily, Sardinia, Corsica, Elba, Ma- 
jorca, Minorca, Iviza, Malta, and the Ionian Islands, in the 
'Mediterranean ; Ncgropont, and many others, in the Archi- 
pelago; Candia and Cyprus in the Levant Sea; the Azores 
in the Atlantic Ocean; Zealand, Funen, Grothland, &c., in 
the Baltic ; Guernsey, Jersey, &c., in the British Channel 
the Isle of Man ; the Orkney and Shetland Isles ; Iceland, 
Spitzbergen, and Nova Zcmbla. 

Peninsulas. — Spain and Portugal, called, by way of 
eminence, the Peninsula; Italy, the Morea, Jutland, th« 
Crimea, &c. 

Isthmuses The Isthmus of Corinth in Greece; and 

Perekop, which connects the Crimea with the mainland. 

Capes. — The North Cape in Lapland ; the Naze, south ot 
Norway; Cape Finlsterre and Ortcgal in Spain; Cape La 
Hogue in France ; Cape St. Vincent in Portugal ; Cape 
Spartivento in Italy; Cape Matapan in the Morea; Cape 
Clear in Ireland ; and the Land's Knd in England. 

Mountains The principal mountains in Europe are, 

the Alps, which divide Italy from Switzerland, Germany,, 
and France ; the Pyrenees, between France and Spain ; the 
Apennines, which run down Italy; the Carpathian, north 
and north-east of Hungary; Haemus or the Balkan Moun- 
tains, in Turkey ; the Ural or Uralian, between Europe and 
Asia; and the Dofrine or Dofrefeld, between Norway and 
Sweden. The volcanoes or burning mountains are, Etna in 
Sicily, Hecla in Iceland, and Vesuvius in Italy. 
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RnnERs The principal rivers of Europe aro the Volga, 

flowing into the Caspian Sea ; tlie Danube, Dnieper, and 
Dniester, into the Black Sea; the Don, into the Sea of Azof: 
the Rhine and the Elbe, into the North Sea ; the N. Dwina, 
into the White Sea ; the Vistula, Oder, and S. Dwina, into 
the Baltic ; the Rhone, Loire, Garonne, and Seine, in France ; 
the Tagus, Guadiana, and Ebro, in Spain ; the Po and Tiber, 
in Italy ; tlie Tliames and Severn, in England ; the Shannon, 
in Ireland ; and the Tay and Clyde, in Scotland. 

Lares — ^The principal lakes are, Ladoga and Onega in 
Russia; Wener, Wetter, Maeler, in Sweden; Geneva, Coo. 
stance, and Neufchatel, in Switzerland; Gaida, Como, and 
Maggiore, in Italy ; Lough Neagh in Lreland ; Lodi Lomond 
in Scotland ; and Windermere in England. 

PHYSICAL OR NATURAL FEATURES OF EUROPE. 

Europe is distinguished from aU the other great divisioiu of the globe 
by the irregularity of its shape or outline, and the consequect indenta- 
tion of its coasts by seas, gulfs, and harbours. With the exception of 
Switzerland and the Minor German states, every country in it has the 
advantage of a sea coast. This circumstance not only gives Europe 
peculiar facilities for commerce and navigation, but has alM a beneficial 
eifect upon its climate and natural products. 

Surface. — About two-thirds of the surface of Europe consist of an 
immense plain with occasional elevations. The remainoer is mountain- 
ous or hilly. The principal mountain ranges, with the exception of the 
8candina\ian chain, are in the south. [ l^fer for examples to Chapter 
VL See also page 125, for a general view of the declivities and drain- 
age of Europe, &c.] 

Climate. — Europe, vith the exception of a small portion of its north- 
em extremity, lies within the temperate zone, and is therefore not ex- 
posed to the extremes either of hc»t or cold. Its climate is therefore 
more agreeable, and better adapted to develop the physical and intellee- 
toal energies ot man^ than that of any of the other great divisions of tiie 
globe. Its climate is also improved by the great number of its seas,* 
gulfs, and bays ; and by the absence of tnose circumstances which render 
America and Asia so much colder in the same latitude. [Refer to 
Cliapter V., p. 52, for examples. ] 

Ml .NBRAL PRODUCTIONS. — Europe produces, in great abundance, iron, 
/ead, copper, tin, quicksilver, coal, and salt, — minerals far more usefiu 
to man, and much more productive of wealth, than gold, silver, and pre- 
cious stones. Nor is it {p'eatly deficient in its supply of the precious 
metals. The gold which it produces is equal to the amount now sup- 
plied by America. Of the whole quantity of gold produced in Europe, 
RoBsia, which also produces platina and preciout ttones, supplies six- 
sevenths, and Hungary and Transylvania nearly the remaining seventh. 



* See note, |»Ke 103. and second paragiaph. p. 82. 
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AastrU and Saxony produce a fav preeiona $Ume$^ and tSLver in small 
ouaiitities. Stiver ia also produced in tmall quantitiea in llanover, 
Turkey, PrassiA, Bni^laud, France, &c. 

Of tbe vvliule quantity of iron produced in Europe, England fumishea 
a third ; Russia, a fourth ; France, a fiftU ; and Sweden, a tenth. The 
Swedish and Russian iron is very superior in quality, and well adapted 
for the fahricatiuu of steel. The iron for ordinary purposes in England 
is of .lu inferiur description,* but the best English iron is nearly equal 
in value to the Kiiest Swedish. Of the value of the whole mineral pro- 
duce of Kuro])e, iron, notwithstanding the slight intrinsic value of^the 
metal, constitutes a third ; while gold, silver, and platina, taken to- 
gether, constitute only a ninth of thai value. 

(Jf the leiiU produced in Europe, Spain suppUea nearly tha one-half, 
nuX England three-sevenths. 

Of the tin^ Euglaud snppliea aboat twelve-thirteentha, that is, nearly 
the whole ;^ aud «>f the oojtper^ more than the half. Of the renudnder, 
Russia supplies a fifth, and Sweden and Norway a tenth. 

Of the coai, England produces ten times as much aa France, and nearly 
■even times as nmch as either Bel^um or Prussia. 

Quicksilver is found principally m the mines of Idria, in the Austrian 
empire. It is also found in 9pam and iiavaria 

Ftuiina has been recently discoTered in the Ural and Caucasian 
nonntains. 

Zinc, cohaft, arteniot and nearly all the other minerals with which ve 
are acquainte«I, are found within the limits of Europe. 

Northern Italy yields the finest statnary marble; and the south part 
of the same country, and Sicily, supply immense quantities of suipaur, 
Miriot, ml-itthmonuiCy and other vutcanir products. 

Nitre is found in great quantities in Ilunmry; and salt in almost 
vrerj country in Europe. The salt mines of WieUtska, near Cracow, 
are the most celebrated. 

yBQETABLE PRODUCTS. — Refer to page 287, for general views on this 
■abject. 

AJriMAIA 

QvaDBVPBM. — ^The number of wild animris in Eorope is nothing 
when oompafvd with ^ose inhabitinff the ot^er great divisions of the 
fflobe, particularly Asia and Africa. The most formidable are the white 
bear, confined to tbe frwun Fe|pons, the brown bear, once common in 
England, but now found only m the Alps, Pyrenees, and other remote 
mountainous a«id wooded regions ; the wolf, still inhabiting many parts 
of Europe, and the wild boar. Of the deer species, the wl and rein- 
deer are found in the extreme north of Europe; and in some of the cen- 
tial countries, the red-deer, and roebuck, in the Alpine regions, in 



• The BrUinb fe«Dd>i«e yrodeoe fiT»4ixtha ef the oast-koa eonnuBed in 
Enrope for dui fikl>rivatiuu of aia«biB«rj, culinary utenaila, Jfce., the Prenak 
about a tenth, and the Pnustaa aoaroe a fortieth. In Russia and Sweden fern 
mitiags are niaite. 

* The tlo mines of England lin Cornwall), an as fluaed fbr their rieki 
fug their nea& atttiaaitv.— See ymg^SHl. 
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IIm lonth, are found the chamois or wild ffoat, and the ib/sz. The other 
wild a nim al i t are the lynx, confined to the soath of Europe ; the wild 
eat, the fox, the otter, &e. 

BiBDSb — ^The birds of Europe are much more numerous than the 
mammcUia. Above 400 species are regular inhabitants, besides manj 
occasional visitants. The northern regions are characterized by the mul- 
titades of swimming and wading birds ; and in the mountainous and 
rocky parts of those regions, there are also enormous eagles, large owls, 
and other birds of prey. 

In the central and southern regions are found the golden and imperial 
eagles ; and four species of vultures inhabit the Alpine ranges. 

On the shores of the Mediterranean there is an intermixture of the 
ornithology of Europe, Africa, and Asia ; as the Balearic crane, nelican, 
flamingo, he. The birds of Europe are not so distinguished by tne bril- 
liancy of their nlnma|e as those of the tropical regions, but they excel 
them in the melody oi their notes. 

Fish. — In the northern seas, the whale, walrus, &c. ; in the Medi- 
terranean, the anchovy and tunny ; in almost all the other seas of Europe, 
herring, salmon, cod, line, haddock, &c. &c. 

Reptiles. — The reptiles of Europe are few, and generally harmless. 
The common viper is the only venomous serpent. 
X Races op Men. — ^The different races of men in Europe, as indicated 
by their languages, are the Celtic, die Gothic or Teutonic, the Graco- 
Latin, the Slavonic, the Ouialian or Finnii^, and the Turkish or Tar- 
tar. Many of these races have more or Imb amalgamated, and their 
Sanguages have been intermixed. 

Government. — The despotism of Asia and Africa is unknown in 
£iirope, for even in those states which are under absolute monarchies^* 
the sovereigns are restricted by the laws, usages, and institutions of their 
respective countries. 

Under a limited or cotutUutional monarchy the subject enjoys the 
highest degree of rational liberty : and of this form of government the 
United Kingdom of Great Britain and Ireland affords the most perfect^ 
specimen. 

The other countries In Europe under limited or constitutional monar- 
chies, are Sweden, Norway, Denmark, France, Holland, Belgium, 
Hanover, Bavaria, Wurtemberg, Spain, Portugal, and (Greece. 

The countries under absolute monarchies are Turkey, Russia, and, in 
% less degree, Prussia, Austria, Italy, Sardinia, and some of the Minor 
German states. 



* An abtolute monarchy Is a goTornment where the legUfttWeand ezeoutive 
ftindtioBB ar« administered by tiie aoTereign without his being subject to the 
c«introl of any legally oonstituted or represontatiTe public body, raofa as a par^ 
Uanteni. In no oountry in Europe, not even In Turkey, is there a really aba(^ 
lute monarch, that is, whore the soToreign can lay with Mfety,— 

** Bio TOk), lie Juteo, rtet pro ratioiM volantas." 

* The most diatinguishod foreign writers ou the subject of eiyil goTommont, 
Ineluding MtnUetqwieu and De holme, hare giron it as their opinions, that i« 
•o part of the world is liberty m well understood, and so pefvcUv eujoyed, as 
'vniex the firitisc eonstitutiun. 

M 
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The repuUiean form of government prevaiLi only in Switzerland, the 
Free Towna ^Hambur^, Frankfort, Bremen, and Lubeck), and in the 
small states ot the Ionian Islands, San Marino, and Andonm. 



EXTENT AND POPULATION OP THE SOYEREION STATES OP EUROPE. 




Area in 


Tear 




Bapala- 


Sercnign States. 


•qiuur« mllM, 


of 




tiOBto 




X^Ush. 


eenmu. 




■q. mile. 


Raisift (in Europe), 


2,000,000 


1846 


54,092.300 


27 


Austria, .... 


257.368 


1846 


37,583.755 


145 


Franoe (including Coraioa), 


203,736 


1851 


35,781,628 


138 


Great Britain and Ireland, - 


122,823 


1851 


27,619,866 


324 


Pnusia, . - . - 


107,921 


1849 


16,346.625 


151 


Spain, - - - . . 


182,270 


1849 


14,216,219 


78 


Turkey (in Europe), - 


210,585 


1844 


15,500,000 


73 


Sweden and Norway, - 


291,164 


1845 


4,645,007 


16 


Holland, .... 


13,668 


1851 


3,297.638 


840 


Belgiam, .... 


11,313 


1840 


4,359,090 


385 


Portugal, - . - - 


36,510 


1841 


3,412,500 


96 


Deomark, .... 


21,856 


1850 


2,364,597 


108 


Bararia, . - - - 


29,638 


1849 


4,519.546 


152 


Hanorer, - - - - 


U,776 


1848 


1.758,847 


119 


Wurtflmberg, ... 


7.675 


1850 


1,802,252 


335 


Saxony, . - - - 


5,766 


I84d 


1.894,431 


328 


Baden, - - . - - 


5,851 


1849 


1,362,774 


250 


Bnuwwiok, .... 


1,524 


1846 


268,943 


110 


Hesw-Cauel (Eleetorate), - 


3,858 


1846 


754,590 


195 


HeMe-Damutadt, 


3.243 


1849 


852,524 


262 


Meoklenburg-Sohwerin, 


4,834 


1851 


543,328 


112 


Oldenburg, - - - - 


2,417 


1850 


278,030 


115 


Nasaaa, .... 


1,808 


1851 


428,218 


337 


Saxe-Weimar, - - - 


1,421 


1851 


261,370 


184 


Saxe-Coburg'Ootha, - 


816 


1849 


149,753 


171 


Otlier Oerman States, • 


7,000 


1849 


1,360,000 


193 


Naples and Sicily, 


42,132 


1845 


8,325.316 


197 


Sardinian States, - 


29,130 


1848 


4,916,084 


169 


Papal States, 


17,210 


1843 


2,898,116 


168 


Tuscany and Lucca, - 


8,553 


1851 


1,761,140 


206 


Parma, - . - - 


2,268 


1851 


497.343 


2 4 


Modena, - - . - 


2,092 


1851 


666,458 


280 


San Marino, - . . - 


22 


1837 


8,000 


364 


Swiss Confederation, • 


14,950 


1851 


2,390,116 


159 


Oieeoe, - - - . 


15,200 


1851 


998.266 


65 


Ionian Islands (republic), - 


1,100 


1852 


230,000 


309 


Craoow,* - - - . 


488 


1837 


131,462 


369 


Andorra (repnblio). 

Total, - 


200 


1837 


15,000 


75 


3,689.616 


258,399,669 


7f> 



• Crae&w. — The republic of Craoow was reoently ( 1 846) broken np and taken 
pusseasion of by Anstria. In this spoliation Russia and Prnasia oonearred. 
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THE BRITISH EMPIRE. 

The BttiTisn Empire consists of the United Ejngdom of 
Great Britain and Ireland, and of extensive possessions and 
■onmerous colonies in every quarter of the world. 

The island of Great Britain comprises England and Wales, 
or South Britain ; and Scotland, or North Britain. Ireland 
lies to the west of Great Britain, and is sometimes called West 
Britain. Great Britain and Ireland, with the adjacent islands^ 
are usually called the British Isles. 

The British possessions are : — 

In Europe — Heligoland, a small island in the German Ocean, 
about twenty-six miles from the mouths of the Elbe and 
Weaer ; Gibraltar, an important fortress in the south of Spaui, 
commanding the entrance to the Mediterranean; Malta, an 
important aad celebrated island in the Mediterranean, to the 
south of Sicily ; and the Ionian Islands, to the west of Greece, 
which form a republic under the protection of the British 
crown. 

in y4«a— The greater part of India or Hindostan ; Araoan, 
^si large territory, extending along the western coast of the 
Eastern Peninsula, formerly belonging to the Burmese, but 
ceded by them to the British in 18P6 ; Ceylon, a large and 
important island, near the south-eastern extremity of Hindos- 
tan ; Malacca, a settlement on the west coast of the Malay 
peninsula; Prince of Wales* Island, near the west coast of 
Malacca ; Sincapore, an island at the southern extremity of 
the same peninsula ; and the Island of Hong Kong, lately 
ceded to us by the Chinese. 

In Australia — The greater part of the vast island of New 
Holland; Van Diemen's Land; New Zealand; and Norfolk 
Island. 

In Africa — The important and flourishing colony of theCaJJC 
of Good Hope, Sierra Leone, and several other settlements and 
forts on the western coast ; and the islands of Fernando Po, 
St. Helena, Ascension, (^nd the Mauritius or Isle of France. 

In North Afnerica — Labrador, the countries around Hud- 
son's Bay, Upper and Lower Canada, New Brimswick, Nova 
Scotia, Newfoundland. Prince Edward's Island, Cape Breton 
the Bermudas or Vomer's Isiauds; iiaiize, and other settlenidiits 
in the Bay of Honduras. 

In South America — The settlements of Uenicrara, Ess<»quibo, 
and Berbice, in Guiana ; and the Falkland Islands. 

In the West Indies — The Lucayos or Bahama Islands 
Jamaica, Barbadoes, Trinidad, and several other importaoi 
islands. 

The area of the United Kingdom of Great Britain and Ire- 

w2 
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land maj be estimated at about 120,000 Bquare miles; and the 
population at about 21 { millions. 

It has heea estimated that Great Britain mlcs over an extent 
of territory ^y times as large as itself^ and over a population 
more than/ve times as numerous as its own. In flEict the stm 
never sets upon the British dominions. 

The army,» exclusive of tlie native Indian troops, amonntt 
to upwards of 100,000 men; and the navy* consists of above 
500 ships of war, more than a hundred of which carry fVom 
V 2 to 120 guns each. The number of vessels engaged in Bri- 
tish trade is about 80,000 ; and the number of seamen employed 
in them is upwards of 180,000. 

The annual revenue of Great Britain and Ireland amounts 
to about £50,000,000 ; that is, nearly equal to a third of th« 
sum total of the revenues of all the states of Europe. 

The NATIONAL DEBT amouuts to nearly £800,000,000 ; that 
is, to more tlian half of the sum total of the debts of all the 
states of Europe. But the national property exceeds, it is 
estimated, £8,700,000,000; and if colonial property be in- 
cluded, £5,600,000,000. The national incoke, or the pro- 
duce from all kinds of industry and property, is valued at 
upwards of £500,000,000 a year. 
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BKiTtaa In.AiiM. 


Extent 

In tquar* 

miles. 


Population. 


I8tl. 


1881. 


1841. 


1861. 


GRKAxBiUTAm: 

England, 

Wales, - 

Scotland, 
Irblano, - 

Isle of Man, - 

Guernsey, die., 

Jersey - 
Army,Navy,&c. 

Total of United) 
Kingdom, > 


50,387 

7,425 

32,167 

32,512 

220 

50 

62 


11.261,417 

717,438 

2,093,456 

6,801,827 

40,081 

20,827 

28,600 

319,800 


13,091,005 

806,182 

2,365,114 

7,767,401 

41,000 

26,128 

36,582 

277.017 


14,995,138 

911,603 

2,620,184 

8,175,124 

47,975 

28,521 

47,644 

•188,453 


16,733,947 

1.188,821 

2,870,784 

6,615,794 

62,116 

33,645 

67.155 

•167,604 


122,823 


21,282,966 


24,410,429 


27,019,558 


27,614,866 



» The British army, daring the ReTolutionary wars, amounted to upwards of 
350 000 men, including militia and rolunteers; and the navy to more than 
1 100 ships, of which 256 wtsre ships of the line ; and the number of seamen 
to about 140,000. Steam-ships and frigates now form a considerable portion 

^ • SuohTpart of the Army, Na?y, and Merehant Seamen, as were on shore 
within the United Kingdom, on the night when the oensus was taken, are 
ivolnded in this enumeration. 
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<:k>U>inB8 AKD FORKrOK P068K8«ON8. 


Xstliiuits 

of the 

extent in 

■q.mUM. 


Estimate 

of the 

Popalation. 


In EuRora, Gibraltar, Malta, Goso, Heligoland, - 
Asia, • - Preaidenoiea of Bengal, Madnis, and 

Bombaj, 

Soinde «nd the Pnnjaub, - - . 
The Icland of Ceylon, ... 
Assam, Araoan, the Tenasserim Pro- 

yinoes, dw., 

Forts and Settlompnts, compriMing 
Aden, Malacca, Pulo-Penang, Sin- 
gapore, Hong Kong, Labnan, &o., - 

AnuGA, - CapeColonj, 

Port Natal, 

Sierra Leone, Gambia, Gold Coast, and 

Cape Coast Castle, - - - - 

The Mauritius, St. Helena, Ascension, 

Roderigue, and Sejciielle Islands, - 

N. AMBRfCA, Upper Canada, 

Lower Canada, . . . - - 

New Brunswick, 

Nora Scotia, and Cape Breton, - 

Newfoundland, 

Prince Edward's Island, ... 
Hudson's Bay Territory, Oregon, and 
Vanoourer's Island, 

C. Ambrica, Honduras, 

British West India Islands, 

8. Amrbica, Guiana, oomprising Dcnterara, Esse- 

quibo, and Berbice, . - - 

Falkland Islands, . . . . 

AUDTRALAsiA.N. S. Walos, South Australia, Western 

Australia, Van Diomen's Land, New 

Zealand, Norfolk Island, 

TRIBUTARY AND PROTBCTBD STATES. 

In Earope, the Ionian Islands, .... 

India, Berar, Oude, Mysore, Cochin, and the 

dominions of the Nisam, Sto. . - . - 


130 

645,000 

150,000 

25,000 

100.000 

^,000 

120,000 

18,000 

2,000 

1,000 

100,000 

250,000 

27,700 

18,700 

86,000 

2,200 

1,000,000 
62,055 
15,000 

98,889 
2,500 

2,500,000 

1,100 

500,000 


150,000 

100,000,000 
4,000,000 
1,500,000 

1,250,000 

250,000 
261,436 

325,823 

187,706 
723.292 
768.334 
156,162 
199,9C6 
96,506 
62,678 

100,000 

11,066 

805,106 

126,000 
270 

1,000,000 

230,000 

40,000,000 


Total of the British Empire, in round numbers, 


5,500,000 


180,000,000 



ENGLAND AND WALES. 

England is bounded on the north by the river Tweed, the 
Cheviot Hills, and the Solway Frith, which divide it from 
Scotland; on the south by the English or British Channel ; on 
the east by the German . Ocean ; and on the west by St. 
George's Channel and the Irish Sea. 

It lies nearly between the parallels of 60« and 56^ north lati- 
tude, and between about two degrees of east, and six of v est 
longitude.* Its length from the coast of Dorsetshire to l>er- 
wick-on-Tweed, is about 360 miles ; and its breadth from St 

» Aoourately, between P 46' east, and 5«> 41' west longitude. 
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David's Head, in Pembrokeshire, to LowestofT, in Suffolk, is 
about 300 miles. Its area is estimated at 57,81 2 square miles, 
or 37,094,400 acres. The population of England and Wales, 
according to the late returns,* amounts to 17,922,768, or nearly 
eighteen millions. 

The population of England alone is 16,733,947, or nearly 
sixteen millions and three quarters; and the population of 
Wales, 1,188,821, or nearly one million and a quarter. 

England is divided into forty counties or shires, and 
Wales into twelve, which, with the principal towns, axe a& 
follow: — 

SIX nOBTHERN COUNTIES OF ENOLANDi 
Counties. Principal Totms. 

Northumberland,* . , Newcastle, Berwick, Alnwick. 

Cumberland, . • Carlisle, Whitehaven, Penrith. 

Westmoreland,^ . . Applebj, Kendal. 

Durham, . . • Durham, Sunderland, Stockton. 

Yorkshire, . . . York, Leeds, Sheffield, Hull. 

Lancashire, . , . Liverpool, Manchester, Lancaster. 

FOUR ADJOINING WALE& 

Cheshire,<> . . . Chester, Stockport, Macclesfield. 

Shropshire, . . . Shrewsbury, Ludlow, Bridgenorth. 

Herefordshire, . . Hereford, Leominster, Ledbury. 

Monmouthshire, . . Monmouth, Chepstow, Abergavenny. 

TBN NORTH MIDLAND. 

Nottingliamahire, . . Nottingham, Newark, Mansfield. 

Derbyshire, . . , Derby, Chesterfield, Ashbourne. 

Staffordshire, . . . Stafford, Lichfield, Wolverhamptoiu 

Worcestershire, . . Worcester, Dudley, Kidderminster. 

Warwickshire,® . . Birminghain, Warwick, Coventry. 

Leicestershire, . . Leicester, Loughborough. 

Rutlandshire,' . . Oakham, Uppingham. 

Northamptonshire, . Northampton, Peterborough. 

Huntin^aonshire, . . Huntiugdon, St. Ives, St. Neot^s. 

Cambridgeshire, . . Cambridge, Ely, Newmarket. 

■ Tho last census (1851) exhibits an increaae of about 12 per cent, for Eng* 
laud, and 10 for Wales and Scotland ; but a decrease for Ireland of nearly 20 
per cent. 

■> Northumberland, that is, the land north t^the Hunger. The kmgdom &f 
Northumberland, during the Heptarchy, extended from the Hombw to the 
Frith of Forth. 

* Westmoreland, that is, the teest mooriand. 

«• Chcshiie for Chestershire. Owster derives Us name fVom the Latin term 
oastrOi an encampment or fortified place. Hence also the frequent termin*- 
tinns in English towns ; as in DoneeuteTt that is, the fortification on the Don, 
Colchester, on tli© Colne; Lemeatter^ on the lune; £xe«er (for Execester. 
on the Exe; Rochester, on the rock {.roche). 

• Warwick, that is, the iotcn where the munitions for toar were kept ; the 
Urmination toick boinp from the Latin vicvs, a street or town. Hwuoe Norintil, 
tlie fwrth toum, Greentirieh, SvLndwfeh, MiddlciwlcA, A\i\ipiek, &o, 

' Rutland, that is, red land, for which this shire is still uaWfk. 
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CoHfitiet, 
Gloucestershire, 
Oxfordshire, 
Backinffhamshire, 
Bedfonuhire, 
Hertfordshiio, 
Middlesex,* . 
Sorrey, • 

Berkshire, 
Wiltshire, 
Somersetshire, 

Lincolnshire, . 
Norfolk,* 
Bofiblk,. 
Gssez, . 

Kent, 
Sussex, . 

Ebmpshire^ 
Dorsetshire. . 
Devonshire, . 
Cornwall, 



JPlintshire, 

Denhighshire, 

Caernarvonshire, 

Anglesey, 

Merionethshire, 

Montgomeryshire, 

Radnorshire, . 

Cardiganshire, 

Pembrokeshire, 

Caermarthenslure, 

Brecknockshire, 

Glamorganshire, 



TEN SOUTH-MIDLAND. 

PrinctpcU Towns. 

. Bristol, Cheltennam, Gloucester. 

• Oxford, Woodstock, Henly, Banbury. 

. Aylesbury, Buckingham, Wycombe. 

. Biggleffwade, Bedford, Dunstable. 

. Hertford, St. Albans, Ware. 

. London, Westminster, Uxbridge. 

. Southwark, Guildford, Kingston. 

. Reading, Windsor, Abinedon. 

. Salisbury, Devizes, Marlborough. 

. Bath, Taunton, Bridgewater. 

FOUR EASTERN. 

. Boston, Lincoln, Stamford. 

. Norwich, Yarmouth, Lynn. 

. Ipswich, Bury St Edmond*8,' Sudbury. 

. Colchester, Chelmsford, Harwich. 

SIX SOUTHERN. 

• Canterbury, Mudstone, Dover. 
. Chichester, Bnehton, Lewes. 

. Portsmouth, Winchester, Southampton. 

. Dorchester, Weymouth, Poole. 

• Exeter, Plymouth, Devonport. 
. Launceston, Falmouth, Truro. 

THE COUNTIES OF WALES. 
SIX IN NORTH WALES. 

• Holywell, Mold, St. Asaph. 
. Wrexham, Denbigh, Ruthin. 
. Caernarvon, Bangor, Conway. 

• Beaumaris, Holyhead. 
. Doleelly, Bala. 
. Welshpool, Montgomery, NewtoiL 

SIX IN SOUTH WALES. 

. New Radnor, Presteigne. 

. Cardigan, Aberystwith. 

. Pembroke, Haverfordwest, Milford. 

. Caermarthen, Llanelly. 

. Brecknock or Brecon, Hay. 

. Cardiff Swansea, Llandaff. 



■ Middlesex, that is, middle S€u<m»y with referenoe to Essex, or EaH 
Sascm f SussKx, or South Satont t and Wxsskx, or Wett Saxoru, Wet»e», 
the name of which no longer remains, though the moat powerfdl kingdom of 
the heptarchf, com prised the oounties to the wMt of Middlesex and Soasext 
namely, Hampshire, Berkshire, Dorsetshire, Jke. 

b Norfolk, that is, the nortk/oik or people, with referenoe to S%ffbOtt whiob 
means the totUh /oik. Folk is oTidently from tmUg,) vulgut^ the Latin word 
for the people. 
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Landaff, 


. 25 


Newcastle, , 




62 


Salisbury, . 


14 


Leeds, . 


. 56 


Northampton, 




41 


Soarbomugh, 


59 


Leicester, 


. 43 


Nottingham, . 




5t 


Sheffield, 


53 


Lewes, 


. 7 


Norwioh, , 




37 


Shrewsbury, . , 


77 


Lichfield, 


. 47 


Oakham, , 




43 


Southampton, . 


11 


Lincoln, 


. 5J 


Oxford, 




99 


Stafford, 


48 


Lirerpool, 


. 69 


Pembroke, . 




86 


Taunton, 


21 


London, 


. 1 


Plymouth, , 




18 


Warwick, . 


45 


Lynn, . 


. 38 


Portsmouth, , 




10 


Wells, 


23 


Maidstone, 


. 6 


Radnor, 




79 


Weymouth, • • 


16 


Manchester, 


. 54 


Reading, 




13 


Winchester, . 


12 


Margate, 


4 


Ripon, 




60 


Worcester, , , 


49 


Monmouth, 


. . 81 


St. Asaph, . 




72 


Yarmonth, . 


36 


Montgomery, 


. 78 


St. DaTid's, 




85 


York, . . . 


58 




RnrsRs. 








A A Thames. 


c Great Onse. | 


■ Trent 


B Humber. 




B B Severn. 


D^ 


^y. 1 


FOuse. 


H Tees. 





Islands. — Anglesey* in North Wales ; the Isle of Man, in 
the Irish Sea, at nearly equal distances from England, Ire* 
land, and Scotland ; the chief towns of which are Douglas, 
Ramsey, Castletown, and Peel. The Isle of Wight, south of 
Hampshire, remarkable for its fertility and beauty ; Guern> 
sey, Jersey, Aldemey, and Sark, near the coast of France ; 
Shoppy Island to the north, and Thanet to the north-east of 
Kent ; Coquet, and Holy Island or Lindisfame, off the coast 
of Northumberland ; the Scilly Isles, south-west of Cornwall ; 
and Lundy Island, in the Bristol Channel. 

Sand Banks Dogger Bank, in the German Ocean, be- 
tween Yorkshire and Jutland ; Goodwin Sands, on the east 
of Kent. 

Capes. — Flamborough Head* and Spurn Head, in York- 
Bhire ; North and South Forelands, and Dungeness, in Kent ; 
Beechy Head, in Sussex ; Needles, on the west of the Isle of 
Wight; St. Alban's Head and Portland Point, in Dorset- 
shire ; Start Point, in Devonshire ; Lizard Point and Land's 
End, in Cornwall ; St. David's Head, in Pembrokeshire ; 
Holyhead, in Anglesey; Great Orme's Head, in Denbigh- 
shire ; St. Bee's Head, in Cumberland. 

Bats On the east coast, Bridlington Bay; Humber Mouth ; 

the Wash; Yarmouth Roads; Mouth of the Thames; the Nore; 
the Downs. 

On the south coast, Spithead; Southampton Bay; Pools 
Harbour ; Torbay ; Mount's Bay. 



* Flamborough Head. — ^A cliff nearly 500 feet high on which beacon fires 
ased to be kindled ; and henoe it derired its name (Jtame borough). It still 
(ieaerres its name, as it is the site of a modem light-houM. 
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On the 7ve8t coast, Bristol Channel and Month of the Severn ; 
Swansea Bay ; Caermarthen Bay ; Milford Haven ; St. Bride's 
Bay ; Cardigan Bay ; Caernarvon Bay ; Menal Frith ; Mouth 
of the Dee ; Morecamhe Bay ; Solway Frith. 

Mountains. — ^The principal mountains are — the Cheviof- 
Hills, between Northumberland and Scotland; the Cumbrian 
range, wliich extends from the western extremity of the Che- 
viot Hi Us to the middle of Derbyshire, through the eastern 
parts of Cumberland, Westmoreland, and Xiancashire, and 
the western portionfl of Northumberland, Durham, and York- 
shire. The nighest mountains of this range are — Scafell,^ 
Skiddaw, Bowfell, Crossfell, Saddleback, in Cumberland ; H^- 
vellyn, between Cumberland and Westmoreland ; Whemsid^ 
Ingleborough, and Pen-y-gant, in Yorkshire ; and the Peak in 
Derbyshire. 

The Cambrian range extends through the middle of Wales, 
from north to south, from which several spurs are thrown off, 
both towards the sea coast and the English counties adjoining. 
Its highest summits are Snowdon* and Llewellyn, in Caernar- 
vonshire ; Cader Idris and Arran Fowddy, in Merionethshire ; 
Vann or Beacons, in Brecknockshire: and Plynlimmon, be- 
tween Montgomery and Cardiganshire. 

The Devonian range extends from the Bristol to the British 
Channel, through Devonshire and Cornwall. The highest 
summits of tliis range are — Dunkerry Beacon, on Exmoor; 
Cawsand Hill,* Rippon Tor, Butterton, on Dartmoor; and 
Brown Willy, in Cornwall. 

To these may be added the Malvern Hills in Worcester ; 
the Wrekin in Shropshire; the Mendip liills in Somerset- 
shire ; and the Cotswold Hills in Gloucestershire. 

Principal Rivers. — Rivers flowing into the German 
Ocean;— The Tweed, Tyne, Wear, Tees, Trent, Ouse,« Hum- 
ber, (formed by the Trent, Ouse, and other rivers,) Witham, 
Welland, Great Ouse, Yare, Thames, Medway, &c. 



• Chnioi Hill is 3,658 feet high. 

k Sca/ell, which ia the highest in the range, ia 3,166 feet high; Hebiel^fn, 
S,05S feet ; Skiddtno, 3,022 ; and the others mentioned, between 3,000 and 
9,000 feet, except the Peak, which is but 1,018. 

* Snotadon is 3,571 feet high ; LletoeUyn, 3,469 ; and the ofhen nearly 3,000 
feet, except Plyniimmon, which is 2,463. 

d Cawsand Hill ia 1,782 feet high; Dnnkcrry Beacon, 1,668; Bippon Tor, 
l,fi49 ; Brown Willy, 1,368 ; and Butterton, 1,203 feet. 

* Ovse. — This is another form of the word oaxe^ which ia formed from the 
French bacx, waters, like the term bkavx, which is pronounced similftrly, 
except in its vulgar form bucks. This explains why there are so many riTera 
of this name — as the Yorkshire Ouse, the Great and Little Ouse, and the 
Sussex Ouse ; the term originally signifying the water or uxUer* / aa we aay 
Dorwent water, the Blaok water, &o. 
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Into the Irish Sea — The Mersey, Dee, Bibble, Eden, &c. 

Into the Bristol Channel, — ^The Severn, Wye, Avon,* Ac. 

Into the English or British Channel. — South Avon, Wey, 
Exe,** Plym, &c. 

Lakes. — ^Derwent Water, or Keswick Lake, in Cumber- 
land; Ullswater, between Cumberland and Westmoreland; 
Windermere, between Westmoreland and Lancashire; and 
Coniston Water, in Lancashire. 

Principal Towns. — London^ the capital of England, is 
the largest and richest city in the world. It is upwards of 
seven mUes in length, by five in breadth ; and its buildings 
cover an area of about thirty square miles. Its population 
amounts to upwards of a million and a half; and for trade 
and commerce, science and literature, wealth and magnifi- 
cence, it is the first city in the world. 

Liverpool is next to London in commerce and wealth. It is 
the great emporium of the American trade, for which it is 
favourably situated, and to which its importance is princi- 
pally due. Its docks, which are crowded with shipping, are 
tiiree miles in length. The other great shipping and commeT' 
cial towns are, Bristol, Hull, Newcastle-upon-Tyne, South- 
ampton, Sunderland, Stockton, Yarmouth, Ealmouth, and 
Dover. 

Manchester is the second city for population, and the first 
for manu&ctures. It is the great emporium of the cotton 
trade, for which England is unrivalled. Birmingham, cele- 
brated for metallic manufactures, is the next in rank. It 
gives employment, it is said, to about 70,000 men in the 
manufacture of fire-arms, engines, and machinery, plated 
ware, watches, cutlery, &c. Sheffield is also distinguished 
for the manufacture of cutlery and plated goods. 

Tlie other great manufacturing towns arc, Preston, Bolton, 
and Blackburn, noted for cotton goods. Leeds, Wakefield, 
Hnddersfield, and Exeter, are distinguished for woollen goods; 
Norwich, Coventry, and Macclesfield, for silks ; Leicester and 



* In the same -waj, the Iritk or Celtio word tnwi^ which signifies totOer or 
river, came to be the proper name of sereral riTers ; as the Stratford A Ton, the 
Bristol Aron, tbo Salisbury Avon, and the Avon or Nen, in Northamptonshire. 

^ From the Irish or Celtic, or, which is the same thing, the ancient BritL^ 
word uisGR, tcater, soreral rirera derive their names in a similar way ; as the 
£tk, the Exe, the jtxe, and the U^, in Wales. In Scotland, too, there are 
aeveral Etkt. 

In a similar way, the term don has been applied to several rivers ; as in 
Russia, to the Drm, the N. and S. Duna or Dwina, the Dnieper, (that is, 
Donicper, or upper mer^) and the Dniester, (Doniestor, or lower river\ 
The Dofin and Deen^ as in Ahvsdeen, are evidently olh« forms of the satM 
word. 
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Kottingnam for stockings ; Kidderminster for carpets ; Worceft- 
l€T for porcelain; Newcastle-under-Lyne for pottery; ftnd 
Gloucester for pins. 

Portsmouth^ on Portsea Island, is disting^shed for its forti- 
fications and fine harbour, which is capable of receiving the 
whole British navy at once \ it is the chief naval station of 
Great Britain. Plymouth, at the mouth of the Pljrm, with its 
gigantic breakweUer, is the second. Devonport, Chatham, 
Sheerness, Woolwich, and Deptford, are distinguished for 
their extensive dock-yards ; and Spithead and the Nore are the 
principal roadsteads of the British navy. 

Canterbury and York are distinguished for their great anti- 
quity and magnificent cathedrals ; and Oxford and Cambridye 
for their celebrated universities and architectural beauties, 
particularly Oxford, which has been called a city of palaces. 
Windsor is distinguished for its magnificent castle, the ancient 
4Dd favourite residence of the sovereigns of England. Balk 
is the most beautiful city in England, and has long been cele- 
brated for its medicinal springs. The other watering places of 
note are, Cheltenham, Leamington, Malvern, Matlock, Bux- 
ton, Harrowgate, Tunbridge-Wells, and Clifton. And the 
places chiefly resorted to for sea-bathing are Brighton, Ryde in 
the Isle of Wight, Hastings, Weymouth, Ramsgate, Margate, 
Scarborough, and Bedcar. 

Wrexham is the largest town in North Wales, and is noted 
for its flannels; Caernarvon is celebrated for its castle, in 
which the first Prince of Wales (Edward II.) was born ; Holy- 
head is the usual port of embarkation for Dublin ; and Bangor 
and Beaumaris are much resorted to for sea-bathing. 

In South Wales Caermarthen and Pembroke are the most im- 
portant towns. Cardigan is noted for its lead, and Brecknock 
tor its cloth trade. Milford Haven is noted for its excellent 
and spacious harbour; and Swansea is much frequented in 
summer for sea-bathing. 

Climate, Surface, and Soil Tlie climate of England, 

though variable, and somewhat humid, particularly in tlie 
western parts of the island, is, generally speaking, mild, genial, 
and salubrious. Its surface, except in the northern and west- 
ern counties, is generally either level, or composed of gently 
rising hills and sloping valleys ; and its soil, particularly in the 
midland, eastern, and southern counties, is distinguish^ for iti 
fertility and high state of cidtivation. In the north, in particu- 
lar, there are several barren tracts, and in some of the eastern 
counties there are extensive fens or marshes ; but, in general, 
England is a fertile, rich, and beautifully- wooded country. 

The coimties most distinguished for agriculture are, 
Kent, Essex, Sufiblk, Norfolk, Hampsliire, Berkshire, Bed- 
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IbTdshire, Surrey, Sussex, Hertfordshire, part of XJncolnsMre. 
Durham, and Northumberland. 

Tlie MINING and manufacturing districts are in the north 
and west of the island. The principal mineral productions 
are, coals, iron, copper, lead, tin, and salt. But coals are 
by far the most important of the mineral treasures of England. 
In fact, the mani^acturing and commerciid wealth of Great 
Britain is principally due to her inexhaustible supply of coals.* 

Antiquities and Curiosities The antiquities of Eng 

land may be classed under four heads, namely, the British oi 



* ** It is hardljr possible to OTemte the adv»ntages Great Britain derives from 
ker vast, and to all practicable purposes, inexhaustible supply of ooals. In thb 
clioiate, fuel ranks among the principal necessaries of life, and it is to our coal 
niinns that we owe abundant and cheap supplies of so indispensable an article. 
But this is not the only advantage we derive from our ooal minos ; they are the 
principal source of out niauu^turing and commercial prosperity. Since tbf* 
iiivfution of the steam-engine, nual has become of the highest importance as a 
moving power ; and oo nation, however favourably situated In other respects, 
not plentifully supplied with this mineral, need hope to rival those that are, 
in most branches of manufacturing industry. To what ia the astonishing in- 
crease of Glasgow, Manchester, Birmingham, Leeds, Sheffield. &o., and the 
ci>mi>aratively stationary and declining state of Canterbury, Winchester, Salis- 
bury, and other towns in the south of England, to be ascribed? It cannot b« 
prrtended, with any show of reason, that the inhabitants of the former are nap 
turaily more ingenious, enterprising, or industrious, than those of the latter. 
The abundance and cheapncsa of ci^al in the north, and its scarcity and oonae* 
quont high price in the south, is the real cause of this striking discrepancy. 
Tbe citizens of Manchester, Glasgow, &«., are able, at a comparatively small 
•zpense, to put the most powerful and most oomplioated macliinery in motion, 
and tu produce results quite beyond the reach of those who have not the samo 
eommand of coal, or as it has been happily defined — ^hoarded labour. Our coal 
mines have been sometimes eallcd the black utdiks; and it is certain that 
they have conferred on us a thousand times more real advantage than we derive 
from the conquest of the Mugul empire, or than we should ^ve reaped from 
the dominion of Mexico and Peru." 

This extract is from Mr. M'CuUoch's recent and excellent work on Geo- 
graphy, from which also we subjoin the following estimate of (he production 
and consumption of ooals in Great Britain in 1839 : — 

Tons. 
Domestic consumption, and smaller manufactures, . • 18,000,000 

In the production of pig and bar-iron, 6,000,000 

Cotton manufacture, 800,000 

WooUen, linen, silk ditto, 800,000 

Copper, smelting, brass manu&otures, Aco., .... 925,000 

Salt works, )50,000 

Lime works, • . . • • 600,000 

Bailway earriagva, iteam boats, Jfco. 1,200,000 

S8,576,000 

Kkports to Ireland, 1,000,000 

Ditto to Colonies and fweign partly • • • 1,449,417 

ttl,024.4n 
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Celtic, the R&man, the Gothic^ and the Dmisk, The most 
remarkable of the British antiquities is Stonehenae,*- in Wilt- 
shire, which is supposed to have been a Druidical temple ; and 
in Wales, particularly in the isle of Anglesey, there are many 
other Druidical remains. The Roman antiquities consist of 
the remains of encampments and fortifications, military ways, 
altars, inscriptions, arms, coins, &c. The principal Gothic 
antiquities consist of cathedrals, minsters, (as Westminster 
and Yorkminster), and other architectural relics; and the 
Danish antiquities consist of the remains of raths, circular 
camps, &c. 

The principal natural curiosities are the Peah and the petri- 
factions in Derbyshire; the lakes and scenery of Cumber- 
land, &Q. 

SCOTLAiST). 

Scotland, wMch forms the northern portion of the island of 
Great Britain, is bounded on the south by tho Solway Frith, 
the Cheviot Hills, and the RiTcr Tweed, which separate it 
from England ; on the north by the Atlantic Ocean ; on the 
west by the North Channel and Atlantic Ocean ; and on the 
east by the German Ocean > 

Its length from Cape Wrath to the Mull of Galloway, is 
about 280 miles ; and its breadth* from Buchan Ness to the 
most westerly point in Rosshire, is nearly 150 miles. 

Its area is estimated at 26,016 square miles, exclusive of its 
islands, which are supposed to contain about 4,000 more; and 
its population, according to the recent returns, amounts to 
2,870,784, or upwards of two millions and three quarters. 

Scotland is divided into thirty-three counties or shires, 
which, with their principal towns, are as follow : — 

ELEVEN NORTHERN. 

Counties. Principal Towns, 

Orkney and Shetland, . Kirkwall, Lerwick. 

Caithness, . • . Wick, IIuitbo. 

Satherland, . . . Dornoch. 

Ross, .... Dingwall, Tun, Fortrose. 

Cromarty, . . . Croniartj. 

* It eonsists of the remains of two large eoneentrio cirdn of huge uptiglit 
■tones; and of two ov^ ranges of similar formation, which lie within the dr-, 
dies, and ha^e the same oentre. The outer eircle is 108 fpet in diameter, and 
the intorior, 90. The npriglit stones are from 18 to 20 feet high, from 6 to 7 
broad, and abont 3 feet thiolc. They are plaoed at the distaxioe of S} fsei from 
each other, and are oonnected at the top bj immense stones laid horizontally 
across them. About 140 of these huge stones still remain. 

k It lies between 54<' ST' and ftS^ 39^ north latitude, and between \^ W 
east, and fl^' 5' west longitude. Its breadth between Alloa on the Frith of 
Pftrth, and Dumbarton on the Clyde, la obIt 82 miles. 
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Counties, 
Inverness, . • 

Nairn, , . • 
FIgin or Murray, • 
Banff, . 
Aberdeen, . 

Kincardine or Meams, 



'^'orfar or Angni, 
Perth, 



Principal Towns, 

Inverness, Fort George, Fort Anffostas, 

Fort WUliam. 
Nairn. 

Elgin, Forres. 
Banff, Callen. 
New Aberdeen. Old Aberdeen, Peterhead, 

Fraserburgh. 
Stonehaven, Bervie. 

NINB MIDDLE. 

Dundee, Forfar, Montrose, Brechin. 
Perth, Dunkeld,* Duinblane. 
Kife^ • • . • Cupar, St. AndreVs, Dunfermline, Kirk- 

aldy, Kinghom. 



Kinross, • 

Clackmannan, • 

Stirling, 

Dumbarton oi#Lennox, 

Argyll, . 

Bute, . 



Kinross. 
Clackmannan, Alloa. 
Stirling, Falkirk. 
Dumbarton. 
Inverary, Campbelton. 
Rothsaj. 



THIRTEEN SOITTHERN. 

Haddington orEast-Lothian,Haddington, Dunbar. 
Edinburgh or Mid-Lothian, Edinburgh, Leith, Musselburgh, Dalkeith. 
Linlithgow orWo8t-Lothian,Linlithgow, Bo*ness,^ Queen^erry. 
Berwick or Merse, . . Greenlaw, Dunse, (Midstream. 

. Jedburgh, Kelso, Hawick, Melrose. 

. Selkifk, Galashiels. 

. Peebles. 

• Glawow, Lftnark, Hamilton. 

. Kenoew, Paisley, Greenock, Port-Glasgow. 

. Ayr, Kilmarnock, Irvine. 

. Duxn£ries, Annan, Moffat. 

. Kirkcudbright, New Galloway. 

. Wigton, Stranraer, Portpatricjc. 



Roxburgh, 

Selkirk, 

Peebles, 

Lanark, 

Renfrew, 

Ayrshire, 

lAimfries, 

Kirkcudbright, 

Wigton, 



Islands. — The Shetland hlands^ the principal of which are 
Mainland and Yell ; the Orkney Islands^ the chief of which are 
Mainland or Pomona, and Hoy. The Hebrides^ or Western 
Isies, the principal of which are Lewis, North and South Uist, 
Isle of Sl^e, Bum, Mull, Jura, Isia, Staffa, lona or Icolm- 
kill ; and in the Srith of Clyde, Arran and Bute. 

Capes. — ^Duncansbay Hc»d, and Dunnet Head, in Caith- 
ness ; Cape Wrath, in Sutherland ; Tarbetness, in Cromarty; 



* D mnke ldt origfaiallT a Ji^rt or strong plaoe of the anoieat Cakdomkuu. 
Pvom ^ Celtio dun, a MZf / also a^brf on a hill. Comfn JOumiartomi <Jial 
Isb ik»Jbrt or residence of the Sritont. 

^ Bo'neu, by ooDtrbctioii from BorroufStovmneM. 
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Kinnaird'8 • Head, in Aberdeenshire ; Fifeness, in Filestore; 
St. Abb's Head, in Berwickshire; Burrow Head, and the MuU« 
of Galloway, in Wigtonshire ; the Mull of Cantyre,* and Ardr 
namarchan Point, in Argyllshire, &c. 

Friths, Lochs, &c. — The Friths of Fentland, Dornoch, 
Cromarty, and Murray, to the north of Scotland ; the Friths 
of Tay and Forth, to the east; the Frith of Clyde, to the 
west; and the Solway Frith, to the south. Wigton Bay, 
Glenluce Bay, and Loch Ryan; the Minch, between Skye, 
Lewis, and the mainland. Loch Linnhe, north-west of Argyll ; 
Sound of Mull, Sound of Jura, &c. 

Mountains.— Scotland, in the north and west, is rugged 
and mountainous. This part of the country is therefore named 
the Highlands ;b and the southern and south-east parts of it 
are called the Lowlands, 

The principal mountain ranges are, the Grampian Hills, 
which extend from Argyll to Kincardine, dividing the High 
lands firom the Lowlands; the highest summits ^f which are, 
Ben Lawers, SchihalUon, Ben Lomond, and Ben Liedi. The 
Cheviot Hills, between Roxburgh and Nortiiumberland ; the 
Lammermoor^ Hills, between Haddington and Berwickshire; 
Bad the Pentland Hills, in Edinburgh or Mid-Lothian. 

Ben Nevis,^ in the south of Liverness, is the highest rnoun* 
fain in Scotland ; and Cairngorm, to the east of tlie same shire, 
is the next in height. 

Rivers — The principal rivers flowing into the German 
Ocean are, the Tweed, Forth, Tay, Nortli and South Esk, the 
Dee, and the Don. 

Into the Solway Frith, the Annan, the Nith, and the Esk. 
in Dumfries-shire ; and the Dee, in Kirkcudbrightshire. 
Into the Frith of Clyde, the Clyde, the Ayr, and the Doon. 
Into the Atlmitic, north of Scotland, the Spey, the Find- 
horn, and the Deveron. 

The Teviot, in Roxburgh, and the Ettrick, in Selkirk, flow 
into the Tweed ; and the Earn or Erne into the Tay. 
Lakes. — Lochs Lomond and Katrine, in the south of the 



* Mull, from the Celtic maol, means » bald or bare head land ; and Cemtifr§ 
tf from cean or ken, head, and tir (terra L.) land. Compare Kenmore, the great 
nead ; Kinross, tho bead uf a promontory or penmstUa ; Kenlis, the English 
Utlo of the Marquess uf Hea^fort, (Baron Kenlis.) Kintiaird, that ia the bigk 
or lofty head. 

^ The Highlands consist of tho counties of Sutherland, Ross, Inyemesa, an' 
Argyll ; of the western part of Perthshire ; and of the mountainous parts is 
Murray, Banff, and Aberdeen shires. 

" Lammermoor, that is, the moor that reaches (i te mer\ to the tea, 

<i Ben Neris is 4.350 feet high; Cairngorm, 4,0()0 ; Ben Lawers. 4,016. 
SchihaUiou. a.664; Ben Lomond, 8,202; and Ben Ledi, 3.009. 
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Highlands, celebrated for tlidr beautiful and picturesque 
scenery. Loch Ness and Loch Lochy, in Invernesshire, con- 
nected by tiie great Caledonian Canal, which runs in the 
direction of these lochs, from Fort William to Fort Augustus. 
Loch Tay, Loch Earn, and others in Perthshire ; Loch Awe, 
in Argyll ; Loch Leven, in Kinross, &c. 

Climate, Surface. — The climate of Scotland differs from 
that of En Inland in being several degrees colder. The surface 
of the country, particularly in the north and west, is rugged, 
mountainous, and, with the exception of a few fertile va&eys, 
ill adapted for agriculture. 

The middle parts of the country, particularly the valleys 
of the Grampians, afford good pasturage for sheep and black 
cattle, ininumse numbers of which are annually driven to be 
fattened in the rich pastures of England. 

Li the Jjowlands. or south-eastern parts of Scotland, aori- 
ciTLTURE is much advanced, and the soil is in general fertile. 
The grains chiefly cultivated are, oats, rye, and barley. 

Scotland is rich in minerals, particularly in coals, iron, 
lead, and copper; and its manufactures and commerce 
are extensive and flourishing. Its chief manufactures are 
eotton goods, linen, ironware, and glass. 

Principal Towns Kdmbitrgh, near the Frith of Forth, 

is the metropolis of Scotland, it is a beautiful city, and hap 
long been distinguished as the seat of science and literature ■ 
It has few manufactures ; but it carries on an important trade 
through Leith^ its seaport, which is about two miles distant. 
Glasgow^ on the Clyde, is the first city in Scotland for popula- 
tion, manufactures, commerce, and wealth. Greenock is the 
principal seaport of Scotland. Paisley is noted for its exten-- 
sive manufactures of cotton and fancy goods. Aberdeen^ at 
the mouth of the Dee, is the principal town in the north of 
Scotland. Perth is a large, handsome, and flourishing town. 
Dundee^ on the Frith of Tay, is a large and commodious sea- 
port, with an extensive and flourishing trade. 

Scotland has five universities — Edinburgh, Glasgow, Kew 
Aberdeen, Old Aberdeen, and St. Andrews. 

Antiquities and Curiosities. — The antiquities are the 
remains of Druidic temples and altars; the remains of the 
great Roman wall which ran from the Frith of Clyde to the 
Frith of Forth ; vestiges of Roman roads, camps, &c. ; and 
Danish camps and raths. The principal natural curiosities 
are the basaltic columns and the cave of Fingal, in the island 
of Staffa ; the Fall of Fyers, near Loch Ness, and the Falls of 
the Clyde, near Lanark ; and the li^es, which are numerous 
■ad beautifuL 
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IRELAND. 

Ireland lies in the Atlantic Ocean to the west of Great 
Britain, from which it is separated hy St. George's Channel 
on the south-east ; by the Irish Sea on the east ; and by the 
North Channel on the north-east. 

Its length from Fair Head in Antrim, to Mizen Head in 
Cork, is about 300 miles ; and its breadth from Howtli Head 
in Dublin, to SljTie Head in Galway, is about 170 miles.* 

Its area is estimated at nearly 32,000^ square miles; and 
its population, according to the census in 1851, amounts to 
6^15,794, or about six millions and a-half. (See note p. 182). 

Ireland is divided into four provinces — Leinster in the eas:. 
Ulster in the north, Munster in the south, and Connait</ht in 
thr» west. 

These provinces are subdivided into thirty-two counties, 
which, with their principal towns, are as follow : — 

leinster, twelve coumties. 
Counties. Principal Towns. 

Lonth, .... I^rogheda, Dundalk, Ardee, Carlingford. 
Meath, .... Trim, Navan, Kells. 
Westmeath, . . . Mullingar, Atblone, Moate, Kilbeggan. 
Longford, . . . Longford, Gianard, Edgeworthstown. 
DuUin, .... Dublin, Kingstown, Balbriggan. 
Kildare, . . . Athy, Kildare, Naas, Maynooth. 

King^s County, . . Tulfamore, Birr or Parsonstown, Banagher, 

Edenderrv, Philipstown. 
Queai*8 County, . Maryborougo, Portarlington, Mountmel- 

lick, Mountrath. 
Carlow, .... Carlow, Tullow, Leiehlin. 
Wicklow, . . Wicklow, Arklow, Bray, Enniskerry. 

Wexford, , . Wexford, New Ross, Enniscorthy. 

Kilkenny, • . . Kilkenny, Callan, Castlecomer. 

ULSTER, NINE COUNTIES. 

Donegal. . • Eallyshannon,* Letterkenny, Lifford. 

Londondeiryy . Londonderry, Colerain» Newtownlima- 

, vady, Kilrea. 
Att*""'^ .... Belfitst,LiBbum,BallyTnena,CaiilekferguB,< 

Lame, Antrim. 

*■ Ireland li^s between 61* 25' and 65* S3' north latitude; and between 
ft* 20' and 10" 20' west longitude. 

k The estimate la 31,874 square miles, of whidi 711 are water. 

* Ballythannon. — The term BaUff or Bat is from the Irish or Celtio word 
kaiir, a town or Tillage ; also, a townland. Henoe its frequent occurrenoe (n the 
■amen ri plaees in Ireland ; as BaUvmoret that ia, the great town ; BaUin- 
robe, the town on the Bobe/ BaUinakiueh, the town on the islands BaUymonff, 
the town on the 6o^ ; BaUhUra, Uie town on the ttrandt or Straadtown. 

d Carraig or Craig means a rock ; also, a eastle or town built on, or near a 
«v>ck. Henoe Carriokfergus, the oastle of Feryitf. (bailt on a rock ;) Carridt- 
or-Knir. Corridlr-on-ShanBon, Jse. 

n2 
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Counties. Principal Ttncns. 

[>own, .... Newry, Down: atri(k,Ne\Ntowiiard8, Baa- 

gor, Banbridge, 11 i Lborough, Donagh- 
aJee, Dromore, Holywood. 

Armagb, . . . Armagh, Lurgan,Portatiowii,Ch»rlemoirt 

Monaglian, . . . Monagban, Clones, Carrickmacrofls. 

Tyrone, .... Dun^annon, Omagh, Strabane. 

F'erraanagh, . . . Enniskillen,* Lowtberstown. 

Cavan, . . . Csvan, Cootebill, Belturbet, Kingacoart 

mniSTEIl, SIX COTJUnBS. 

Waterford, • • . Waterford, Dongarvan, Lisraoro. 

fipperarjr, . * • Clonmel, Caabel, Xenagh, Roscrea^Thurlea 

Tipperary, Carrick-on-Sair. 

Clare, . • • • Ennis, Kilrusb, Killaloe> 

Limerick, . . . Limerick, Rathkeale, Newcastle. 

Cork, .... Cork. Bandon, Youghal, Kinsale, Mallow 

Kerry, . • • . Tralee,^ Killamey, Dingle. 

GONliAUGHT, PIVB COUNTIES. 

Roscommon, . . . Boyle, Roscommon. 

Lei trim, • . . Carrick-on-Sbannon, Manorhamilton. 

Sligo, .... Sligo, Ballymote. 

Mavo, .... Castlebar, l)allina, Westport, Killala. 

Gkuway, .... Gal way, Tnam, Lougbrea, Balliuasloe. 

Islands. — Rathlin, north of Antrim; Tory Island and 
North Isles of Arran, west of Donegal ; Achil Island, Clare 
Island, and Innisbofin, west of Mayo ; South Isles of Arran, 
In Gal way Bay ; Valentia Island, west of Kerry ; Cape Clear 
Island, south of Cork. 

Capes Fair Head and Bengore Head, north of Antrim ; 

Malin Head, north of Donegal ; Urris Head, in Mayo ; Slyn« 
Head, in Gal way ; Loop Head, in Clare ; Mizen Head, in 
Cork ; Cape Clear, in the Island of Cape Clear ; Carnsore 
Point, in Wexford ; Wicklow Head ; and Howth Heatl. 

Bats, Louohs.^ Dublin Bay, Dundalk Bay, Carlingford 
Bay, Dundrum Bay, Strangford Lough, Carrickfergus Bay 
or Belfast Lough, Lough Foyle, Lougk Swilly, Donegal Bay 
Sligo Bay, Killala Bay, Broad Haven, Blacksod Bay, Clew Bay, 

* Enni$t from th« Trtsh init or inch, the root of which is tb*- Latin innUa, 
an Island. Henoe Innistnoret the great iisland ; Innisbeg tho little isUtAU ; 
Innithowen^ the island of Otoen ; EnnisAriYJen, Inninma^ra/A. &c. 

k KiU^ a C0//, (cella, L.) ; a church, a church-yard or buryinj^-placo. Ht>VM 
Kilkenny^ tkat is, the ciairoh of Kenny or St. Caniee ; Kilpalrick, the c]2ttrch 
»f Patrick i Kilbride, the church of St. Bride or Bridget ; Kilmare, t)ie 
(preat church; Kildare, the church of the ottk. But as kiUfcoilie. Gaelic) 
also sifnifies a wood, perhajpe Kildare means the wood of oaks (ddrech). 
Prom the preceding root are dnriTed Derry and Derg. 

* Tralte, that is, the strvnd {.iraigh) of the Leigh <a Lee. Gomparo 7Va- 
Miorff, Um great ■fxand, Aco. 
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Gttlway Bay, Mouth of tlie Shannon, Tmlee Bay, Dingle Bay, 
Kenniare Hivcr, Bantry Bay, Kinsale Harbour, Cork Harbour, 
Dunt^vaii Bay, Wateiford Harbour, Wexford Harbour. 

MouNTAiNH.-^onipared with Scotland, and the north and 
west of England, Ireland may be said to be a level country. 
Its surface, however, is much diversified ; and even where it 
is quite flat, the prospect is generally bounded by hills or 
mountains in the distance. 

The princifMil mountains in Ireland are — Magilliouddv's 
Reeks* and Mangerton, in Kerry; Croagh Patrick ami Nephm, 
in Mayo; the Mourne Mountains, in Down; the Wlcklow 
Kountains, in Wicklow ;>> and the Devil's Bit and Slieve Bloom 
Mountains, in Tipperary, King and Queen's Counties. 

KivERM The Shannon, one of the largest and most im- 
portant rivers in the United Kingdom, the Barrow, the Black- 
water, the Bann, the Suir, the Nore, the Lifley, the Boyne, 
the Slaney, the Derg, the Foyie, the Lee, tlie Bandon, the 
liagaii, the i >v(K'a, &c. 

Lakbs Lough Neagh, Lough Erne, Loughs Allen, Bee, 

and Derg, expansions of the Shannon ; Lough Corrib, in Gal- 
way ; Lough Mask, in the south, and Lough Conn in the 
west of Mayo; ami the Lakes of Killarncy in Kerry, cele- 
brated for the picturesque beauty of their scener\*. 

Climatk, Soil The climate of Ireland is mild, genial, 

and salubrious; but its great defect is excess of humidity, 
^hich arises from its insular position, and the prevalence of 
tfesteriy winds. The excellent pasturage and beautiful ver- 
iure** for which Ireland is so remarkable, are owing princi- 
pally to the moisture it receives from the vajKiurs of the 
Atlantic. The soil is in general more fertile than that of 
England, but not so well cultivated. 

Agri CULTURE Great improvements in agriculture have 

been made in Ireland within the last few years, and societiei 
for the further improvement of it are extending over the 
country. 

Commerce Ireland possesses many natural advantages 

for commerce. Its harbours are numerous and conmiodious, 
and its coasts are so indented on all sides, that there is 
acarcely any place in the country more than fifty miles from 
the sea. The principal exports of Ireland are cattle, corn, 
beef, butter, pigs, bucon, hides ; also linen, yarn, and flax ; 
copper and lead ore, &c. The princi][)al manufacture is linen, 

• Cam TtuU in Magillieuddf*! R«ekfl, the highest moHnUaa in IrafauM^ 
kM sn elevation of 3.410 feet. 

k LugnaqutUa, the high«i8t of the Wieklow Mountains, is about 3.000 feet \ 
id Slieve Donard, the highest of the Mourne Mountains, is about 2,660 toeti 

* Beoea the poetical name of Ireland, the Green or Eaaerald Isle. 
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which if chieflj confined to the north. Dublin is distin- 
guished for its beautifiil tabinets, and Limerick for its lace. 

PaiNciPiA. Towns. — Dublin, the metropolis of Ireland, is 
the seeond city in the British Isles in extent and population. 
It is consider^ one of the most beautiful cities in Burope. 
The degance of its buildings, the beauty of its hay, and the 
picturesque scenery of the surrounding country, are greatly 
and justly admired. 

Cork, the second city in Ireland, is distinguished for its 
fine harbour and extensive commerce. 

Belfast, the most flourishing, and the most literary town, 
in Irdand, is the next in importance. It is the chief seat of 
the linen manufacture, and its commerce is most extensive. 

Limerick, on the Sliannon, is usually considered the third 
city in Ireland, but Bel&st exceeds it both in population and 
commerce. 

Waterford is next to Xiimerick in importance. 

Londonderry, Ninny, Drogheda, and Galway, are important 
seaports ; and Kilkenny and Armagh the chiei inland cities of 
Ireland. 

Antiquities and Curiosities. — ^The principal antiquities 
are the round towers, Druidic altars, and the remains of Danish 
raths or circular intrenchments. The principal natural curt- 
osities are the Giant's Causeway in the northern extremity of 
the County of Antrim, the scenery of Wicklow, and the Lakes 
of Killamey. 



POPULATION OF THE BOROUGH TOWNS IN IRELAND. 




1 


Population 


Pan pert 




Population 


Paupers 




in 1861, 


in the 




in 1851, 


in the 


Name. 


•xdoiiTe of 


Work- 


Name. 


ejudnslve of 


Work- 




Paupert. 


house. 




Paupers. 


hooae. 


Armagh, - - 


9,306 


478 


EnniBkillea, - 


5,998 


869 


Athlcmo, - - 


6 218 


1,766 


Galway,* - - 


20,686 


3,009 


Bandon, - - 


6,929 


1,632 


Kilkenny, - - 


15,808 


4,165 


B.lta.st,*» - - 


100,3U0 


1,803 


Kinsale, - - 


6,506 


934 


Carlow, - - 


9,121 


2,461 


Limerick,* • 


53,448 


4,4S7 


Carrickfergus, 


3,543 


— 


Lisbum, - - 


6,5CO 


3G3 


Caahel, - - 


4,798 


3,449 


Londonderry, 


19,888 


591 


Cionmel, - - 


15,518 


2,818 


Mallow, - - 


5,436 


811 


Coloraine, - - 


5,920 


312 


New Ross, 


7,070 


2,028 


Cork,* - - - 


85,745 


4,277 


Newry, - - - 


13,191 


883 


Duwnpatrick, 


4,098 


532 


Portarlington, 


2,728 


— 


Drogheda, - - 


16,845 


688 


Sligo, - - - 


11,104 


2,216 


Dublin,* - - 


252,613 


5,748 


Tralee, - - - 


9,937 


5.199 


Dundalk, - - 


9,995 


983 


Waterford,* - 


23,339 


1,958 


Duogannon, - 


3,854 


414 


Wexford, - - 


12,471 


348 


Dungarvan, • 


6,417 


923 


Youghal, - - 


7,410 


1,801 


Ennis, - - - 


8,623 


3,542 









1 The towns marked with an asterisk return two members each ; sad 
-1, four, but two are for the Uniyersity. AU the other towns retuni one 
tatire each. 
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EXTENT AMD POPULATION OP THE PROVINCES AND CX>UNTIBb 

OF IRELAND. 



ProvtMMMd 


Statate 


Fopnlation 


1 
PnnrlncM and 


BtetntB 


Population 


Ooontioi. 


AcrM.a 


in 1841. 


Coanttoa. 


AorM.« 


in 1841. 


Lbinstsk : 






Ulbtxr: 






Carlow, 


221,342 


86328 


Antrim, • 


761.877 


860376 


Dublin, 


226,414 


872,773 


Armagh, 


828376 


282,393 


Kildare, . 


418,436 


114,488 


Caran, . 


477.360 


243,168 


Kilkenny, . 


609,732 


202,420 


Donegal, 


1,193,443 


296^48 


King's Co., . 


493,985 


146,857 


Doiwm, . 


612,495 


861,446 


Longford, . 


269y409 


llft,49I 


Fermanagh, . 


457,196 


I66y481 


Louth, . 


201,906 


128,240 


Londonderry, 


518,595 


222,174 


lieath. 


579,899 


183,828 


Monaghan, . 


319,757 


200,442 


Queen's Co., 


424,854 


153,930 


Tyrone, 


806,640 


812366 


Westmeath, 
Wexford, . 


453.468 
576,588 


141300 
202.033 








Total, . 


6,476,438 


2386373 


Wicklow, . 


500,178 


126,143 


€V)VW AfTI3OT • 






Total, . 


4,876,211 


1373,731 


Galway, 


1,566,364 


440.198 








Leitrim, • 


392363 


165,297 


Hunstkr: 






Mayo, . 


1,363,882 


888387 


Clare, . 


827.994 


286,894 


Boeoommon, 


607.691 


258391 


Cork, . 


1346338 


854,118 


SUgo, . . 


461,753 


180,886 


Kerry, . • 
Limerick, . 


1,186,126 
680,842 


298,880 
880,027 








Total, . 


4,892,043 


1,418,869 


Tipperary, . 


1,061,731 


435358 








Waterford. . 
Total, . 


461,553 


196.187 


Total of Ireland 






20,808,271 


8,176,134 


6,064379 


2396,161 



POPULATION OF IRELAND AT DIFFERENT PERIODS.^ 



Tan. 


Popnlattoii. 


Yean. 


Popolatloii. 


Yean. 


Population. 


1672 
1712 
1726 
1754 


1,100,000 
3.099.094 
2,309,106 
2,372,634 


1767 
1777 
1786 
1805 


2,644.27(; 
2.690,556 
2i846.932 
6,395,466 


1813 
1821 
1831 
1841 


6.937,866 
6,801,127 
7,767.401 
8.176,124 



* In each ooonty there ia a large extent of surfiMo unfit for oultimtlon. The 
proportion, of course, Tariea in each province and county. The number ot 
arable acres in each province is as foilomi: — Leinster, 3,961,188; Munster, 
3,874 613 ; Ulster, 3.407,539 ; Connaught, 3,220,960. Hence, it appears that 
Leinster la the most, and Connaught the least extensiruly cultivated, in propor- 
tion to their extent. If 1 00 be tiU^en to represent the whole sur&oe of Ireland, 
it maybe divided as follows :— Arable land, 64*7; plantations, 1*7; unoolti- 
TBted, 80*3 ; towns, '2 ; water, 8. 

^ Aooording to the late census (1861), the population of Ireland is but 
6316,794, that is, a decrease, within 10 years, of nearly 20 per cent In the 
province of Connaught, the decrease ia 28'7 per cent. ; ia Munster, 22*6; in 
Ulster, 16*9; and in Leinster, 16*3. 
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Btjkfmeet f Civ Mapqflrtkmd. 






7 


Cork, . . 88 


Kinnle, . 85 Omafh, 


• It 


18 


Downpatrick, 6 


Limi^rieW . 29 Sligo, . 


• 40 


8 


Dublin, . 25 


London deny, 1 


Tniltw, . 


. 88 


« 


DunganiioB, 9 


Longford. . 17 


Trim, . 


. U 


4 


Dundalk, . IS 


Maryborovgh, 22 


Tallamora^ 


. flI 


11 


Dmgheda, . IS 


Monaghan, • 8 


Wat«>rf«il, 


. Si 


88 


EmiU, . . 87 


Mullingar, . 18 


W««t|Mift, 


. 18 


EnnickiUen, 89 


Naaa, . . 24 


Wnafurd, 


. « 


80 


Oalwaj, , 20 


Navan, . 14 


Wickiuw, 


. 88 


3 


KUkennj, . 28 


Nowry, • 6 


Yottghal, 


. M 



Armagh, , 
Athlono, . 
BelfMt, 
Cariow, • 

Carrlokftigu^ 
CaTan, • 
Csrri«^'«ii- 1 
Shaaaoa, J 
GloiuD«l, • 
Oolerain*^ 

■ITKR8. 

» Ihaimoa. f a Blafdnrator. I n Suit. I d Bartow. I « LiffeT* ( r 
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HISTORICAL SKETCH OP 

GREAT BRITAIN AND IRELAND. 

Bnoland wa« originally peopled hy the ancient Celts, who, 
migrating from Asia in the earliest ages of the world, gpra- 
dually spread over the south and west of Europe, and the 
adjoining islands. 

At subsequent periods the eastern and southern coast was 
occupied by the Belym and other Gothic tribes, who also 
originally migrated from Asia, the cradle of the human race, 
and spreail over the north and north-west of Europe. 

The Phfenicians tratled with the inhabitants of Cornwall 
for tin* several centuries before the Christian era ; but little 
was known of the country till the invasion of it by the 
Romans, under Julius Caesar. This event occurred In the 
flfty-fifth year before the Christian era. 

At this period its inhabitants had made little progress in 
drilization. They had nothing deserving the name of city op 
town; their dwellings were mere hovels; and their clothing 
was the skins of animals. The parts of their bmlies which 
were exposed they painted or stained with the juice of herbs, 
from which custom it is said they were calleil Britons, and 
the country Britannia, that is, the painted nation.^ They were, 
however, a brave and warlike people ; and it was not without 
difficulty that the victorious legions of Caesar reduced them 
to submission. After the time of Caesar, Britain remained 
unmolested by the Romans for nearly a hundred years. In 
the year 43, after the Christian era, an expedition was 
despatched by the Emperor Claudius to complete the con- 
quest of thtt country, wliich was finally effected in about 
20 years after by the celebrated Roman general, Agricola. . 

The Romans continued to keep possession of the country 
till about the year 430, at which period they were obliged to 
withdraw all their troops from the out provinces for the 
defence of Italy against the barbarous nations of the north. 

Under the Romans the arts of peace were introduced into 
Britain, and the natives rapidly advanced in civilization ; but 
they entirely lost the martial spirit and love of freedom foi 
which their ancestors were so distinguished, iieuce, on the 
departure of the Romans, the Britons became an easy prey to 
their rude and rapacious neighbours, the Picts and the Scots. 



* HeiuM, the term Outfteridei or Tin islands, whieh was afterwards vs- 
Wb^ioUd to the Scilly Isles. 

^ Tho PrcTs, according to some authors, doriyed their name from the 
U which is indeed common to most harbarous nations. 
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Having in vain besought the Romans to return, they Bolidted 
the Saxons, a warlike people of northern Grermany, to fight 
their battles against the Picts and the Scots, offering them as 
A reward for their services the Isle of Thanet, which forms a 
part of the county of Kent.* 

The Saxons, under Hengist and Horsa, arrived in Britain 
in the jcar 449 ; and having repelled without difficulty the 
Ficts and Scots, they turned their arms against the Britons 
themselves, whom they dispossessed of the south-eastern part 
of the island. The success which attended the arms of the 
Saxons, and the favourable accounts of the beauty and ferti- 
lity of the country, attracted numerous bands of their country- 
men ; and with them a kindred tribe called Angles or Anglo- 
Saxoks, who it is supposed occupied that part of Germany 
between the Elbe and the Eyder. It was fjrom this tribe thai 
the country was afterwards called England, that is. Angle 
land or land of the Angles. The Saxons, Jutes, and Angles, 
having destroyed, enslaved, or expelled the inhabitants, par- 
ticularly of the south-eastern and eastern parts of the country, 
established seven independent kingdoms since known by ths 
name of the Saxon Heptarchy. 

The Britons that escaped from the slaughter or subjugation 
of the Saxons, took refuge either in Cornwall or Wales, or 
passed over into Armorica, in France, where they settled in 
great numbers among a kindred people, and gave their name 
to the province of Bretagne or Brittany. The Britons that 
settled in Wales maintained their independence till the time 
of Edward I. ; and their descendants are to this day called the 
Ancient Britons. 

Under the Saxons the customs and manners of the country 
were changed, as well a^ its name ; and the language, which 
had been either Celtic oi Latin, gave way to the Anglo-Saxon, 
from which the modern English is principally derived. 

In the year 827 the several kingdoms of the Heptarchy 
were united into one, under the name of England, by Egbert 
king of Wessex or the West Saxons. Egbert was therefore 
the first king of England. 

About the year 866 the Danes invaded England, and took 
possession of the country north of the Humber; and in 1017 
they were in possession of the whole kingdom, under Canute 
the Great, king of Denmark and Norway. But during the 
reign of Alfred the Great, from 871 to 901, the Danes were 
kept in check, and for a time expelled from the country. 

* The IbId of Thanet is separated from Kent hy a narrow ohannel, formed 
by the rirer Stour. In it are the towna of Margate, Ram^gate, and wTecal 
'Ulagea. 
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On the death of Hardicanute, the son of Canute, in 1042. 
the Saxon monarchy was restored in the person of Edward 
the Confessor. Upon this monarch's death, in 1066, Harold, 
brother of the queen, usurped the crown ; hut in the same 
year he was defeated and slain at the battle of Hastings, bj 
William Duke of Normand j, who claimed the kingdom under 
the will of Edward the Confessor. This event is known hy 
the name oi the Norman Conquest ; and the Duke of Nor- 
mandy, who was crowned immediately after as king of Eng* 
land, is called William the Conqueror. Under the Normans 
great changes were made in the customs, laws, and language 
of England. 

The most important events in English history that have 
since taken place, are: — 1. The annexation of Ireland to Eng- 
land in the reign of Henry XL in 1172. 2. The granting of 
Magna Charta by John in the year 1215. 3. The invasions 
of Stance by Edward HI. and Henry V. 4. The wars be- 
tween the houses of York and Lancaster in the fifteenth ceu' 
tury. 5. The union of the crowns of England and Scotland 
under James I. in 1603. 6. The great civil war in the reign 
of Charles I. ; and the establishment of the commonwealth 
onder Cromwell in 1649. 7. The Restoration under Charles 
II. in 1660. 8. The Revolution and abdication of James U. 
in 1688. 9. The legislative union between England and Scot- 
land in 1707. 10. The accession of the house of Hanover in 
1714. 11. The American War. 1776— 1T84. 12. The war 
with revolutionary France, 1793 — 1815. 18. The legislative 
union between Great Britain and Ireland, 1800. 

SCOTLAND. 

Scotland, like England, was originally peopled by the 
ancient Celts, As in England, toO; the primitive inhabitants 
were in process of time driven to the western or mountainous 
part of the country by Saxon and other Gothic tribes, who 
possessed themselves of the Lowlands or south-eastern part of 
the island. Hence the difference which still exists between 
the inhabitants of the Highlands and those of the Lowlands of 
Scotland. Hence, too, the Highland Scotch are called Gaels,*' 
just as those parts of England to which the ancient Britidi 
retired were called Wales and Comt&a//. 



*■ The terms Gaely GmU, Wales and toaU, u In Corntmi^ are eridentlj 
different forma of the ancient Celtic word, gat, the meanhig of which aeema to 
bo vett or vtettward. Thus, Gaul (the ancient name of France) ia in the 
weet of Europe ; Walea {GaUet in French) ia in the west of England; and 
Gael in the west of Scotland. Henoe, alio, Galtoay (and Go^way), tha 
western direotion (as Konray is the iMMtAem) ; Donc^o^ &o. 
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The ancient name of Scotland was Caledonia. B^ the 
Bomans, who invaded it under Agricola in the year 7^, It 
was called Britannia Barbara ; in the eighth century it was 
called the country of the Picts ;• and in the eleventh century 
it received its present narae^-ScoTLANi), wliich had been pr^ 
▼iously applied to Ireland. 

The ricts and S«)t8«> were united into one nation about the 
year 843, by Kenneth Mac Alpin. His successors were chiefly 
employed in wars a{?ain$<t the Enj^lish and Danes. Dimcan 
expelled the Danes from his dominions; but, in 1038, he was 
murdercil by Macbeth, who was himself skin two years alter 
by Macduflf. 

The most important eve^jts in the history of Scotland are 
the wars with the first thrue Edwards of England, in which 
Bruce and Wallace wert» so distinguished for their patriotism 
and heroic deeds. The life and times of the beautiful but 
unfortunate Queen of Scots, Mary Stuart, is an interesting 
period in Scottish history ; and the acc^sion of her son James 
to the throne of Fingland, was an event of the greatest im- 
portance to both nations. This occurred in 1603; and since 
that period the two kingdoms have been under one sovereign. 
In 1707 the Legislative Union between Great Britain and 
Scotland was effected ; and the two countries have since been 
called Great Britain. 

IKELAND. 

Ireland, like the sister kingdoms. England and Scotland, 
was originally peopled by the ancient Celts ; and like them, 
too, its coasts, though in a less degree, were at subsequent 
periods taken possession of by Gothic tribes. Its ancient 
name was Ieme,<' which means, according to some authorities, 
the Mcred inle ; acconling to others, the western. It was called 
Juvemay Hibemia, and Britannia Minor, by the Honiana ; and 
subsequently, Srotia or Scotland. In the eleventh century 
this term was transferred to Scotland, and Ireland resumed 
its ancient name. 

Ireland was probably visited by the Ph(Enician8 in their 
voyages to England for tin ; but little is hi&ioricaUy known of 
it for several centuries after the Christian era. 



■ The similarity which Btill existi be^roen the Wfith snd Gaeiie Ivngngm 
prores that tliey were originally the nme ; and it is well known that the 
Gaeiio differs rery little from the Irish, from which etroumstanoe U 19 fre- 
quently called Erse, that is, Irish, 

* The Picts »nd Seats were of Seandlnarian origin. 

* Jeme. — H»noe its modem names Erin and ( lemetan^ Trklawo, Fi 
Meme the names Junerma and HAenUa also may be easily dednood. 
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In the fifth century, Christianity was introduced into Ire- 
land by St. Patrick, and it soon after became distinguished 
as the seat of Learning, and so continued for several centuries 

The country suffered much from the invasion of the Danes; 
and in 845 they were in possession of almost the whole king 
dom. They were, however, soon after defeated and expelled 

In the reign of llenry II. in 1172, Ireland was annexed to 
the Englisli crown. 

In the rei^n of James I. several colonies from England and 
Scotlaud v^iitG introduced into Ireland ; and great improve- 
ments were made in the laws and in the administration of 
justice. 

In l<)41 Ireland, as well as England, was involved in a civil 
war which, was terminated by Cromwell. 

In 1800 tlie Legislative Union between Ireland and Great 
Britain was elTected ; and, in 1829, the Emancipation Bill was 
passed, which relieved the Roman Catholics of the United 
Kingdi)m from the disabilities under which they laboured on 
account of their religion. 

In 18:12 the National Education Board was established by 
Government upon principles which must ensure its success, 
and from which the happiest results may be expected. 

In 1838 the Great Temperance movement began under that 
truly excellent and extraordinary man, the Kev. Theobald 
Mathew. 



SOVEREIGNS OF EKOLAND SINCE THE NORMAN CONQUEST, 



WITH TUB TIMES AT WHICH THBT BEGAN TO REIGN. 



Wmiam I. 
WilliAm IL 
Henry I. 

Stephen 
Henry II. 
Richard I. 
John 

Henry III. 
Edward I. 

Edward II. 
Edward III. 
Richard II. 
Henry IV. 

Henry V. 
Henry Vi. 
Edward IV. 
Edward V. : 
Eicfaard III. 
Henry VII. 



1066^ 

1087). 

IIOOJ 

1135^ 
1154 
1189 
1199J 

1216) 
1272 f 

1307^ 
1326 
1377 ' 
1399, 

1413-1 
1422 
1461 I 
1483 f 
1483 
1485] 



11th 
centary. 

12th 
century. 

13th 
century. 

14th 
century. 



15th 

century. 



Henry VIII. 
Edward VL 
Mary I. 
Elizabeth 



1509^ 
1547 
1553 
1558J 



I6th 
century. 



James I. 1603^ 

Charles I. 1625 

Charles II. 1649 

James II. 1685 



17ih 
century. 



Anne 
George I. 
Gforge II. 
George III. 

George IV, 
WiUiam IV. 
VxGxoatA 



1702^ 
1714 1 
1727 f 
1760 J 



18th 
centary. 



19th 



1820) 

1830 V ^^^^ 
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FRANCE. 

BoT7in>ARn:8 ^France is bounded on the north byBelgiam 

and the English Channel ; on the west by the Bay of Biscay ; 
on the south by the Pyrenees and the Mediterranean ; and on 
the east by Italy, Switzerland, and Germany. 

France lies between 42** 2(y, and 51^ 5' N. latitude ; and between 
4" 46' W., and S" 16' £. longitude. Ita length, from Dunkiik to tbe 
Pyrenees, is 600 miles ; and its breadth, from the western extremity of 
Bretagne to Strasbourg, is 580 miles. Its EXTENT is 203,736 square 
miles: and ita population in 1840, was 34,136,677. 

Divisions France was formerly divided into 35 provinces, 

but at the Revolution it was subdivided into 86 departments, > 
most of which take their names from rivers and mountains 
within their boundaries. 

Before the Revolution of 1789> it was divided into 35 provinces, 
namely, French Flanders, Artois, Picardy, Normandy, Isle of France, 
Champagne, Lorraine, Alsace, Bretagne, Maine, Anjon, Tooiaine^ 
Orleanaia, Berri, Nivernois, Boorbonnais, Borgundy, If ranche-Comte, 
Poitou, Ann is, Saintonge, Angoomois, La Marche, Limousin, Auvergne, 
Lyonnais, Guienne, Gascony, Beam, Foix, Roasillon, LangaedoCy Dan' 
phine, Avignon, Provence. 

Chief Towns — Paris,^ the metropolis, on the Seine; 
Lyons, at the junction of the Khone and the Sadne ; Mar- 
seilles, on the Gulf of Lyons ; Bordeaux, on the Garonne ; 
Kouen, on the Seine ; Nantes, on the Loire ; Toulouse, on the 
Garonne ; Lisle « or lille, in French Flanders ; Strasbourg, on 
the Rhine ; Orleans, on the Loire ; Toulon, on the Mediter- 
ranean ; Ilavre-de-Grace, at the mouth of the Seine ; Brest, 
and Cherbourg, on the English Channel; with several other 
large and important towns.^ Also, Bastia and Ajaccio, in 
Corsica, the latter of which is distinguished as the birtih-place 
of Napoleon. 

Paris is the second city in Enrope in siie, and, perhaps, thft first 
in splendour. For palaces, public buildings, promenades, and places of 
amusement, it is unrivalled. It is also distinguished for the number 
and high character of its literary and scientific institutions. Lyons, the 

* The island of CorsicM formi one of the department*. 

^ The present population of Paris is 912,032, and if the garrison and stxangen 
are inolnded, about 1,000,000. Of Lyons, the population is about 170,000 ; of 
Marseilles, 150,000; of Bordeaox, 110,000; of Bouen, 96.000; of Nantes, 
60,000 ; of Toulouse, 76,000 ; of Lisle, 70,000 ; of Strasbooxg, 60,000 ; of Tonknw 
45,006; of Orleans, 40,000; of Havre, 30,000; of Brest, 80,000; aad of Cher- 
bourg, 20,000. 

* LisUf, that is, ike isle, fromhaTing beoi formerly surronnded with 
marshes. 

< As Amiens, Caen, Niames, Kaney, Montpelier, Rheims, Bennee. Besan^c^ 
Tours. Boulogne. Dunkirk, Ace., with populations from 40,000 to 26,000. 
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■Mxmd city in France, bu long been diitingniahed as the first Bilk mann- 
fiurtorinff citj of Europe. It still fiunishes more than half of all the 
silk goods produced in France. Maneilles, "which was considered an 
ancient city in the time of Julius Cssar,* is one of the most flourishing 
and most important cities in France. It is the great ontlet for the pro* 
dace and manufactures of the southern proyinces; and the channel 
of communication between France and the northern coasts of Africa, 
and the Levant. It is also the best and most frequented port in the 
Mediterranean. Bordeaux is the next city in commercial importance ; 
and next, Havre-de-Grace, which may be regarded as the seaport of 
Paris. The other great commercial and manufacturing cities of France, 
•re Nantes, Rouen, Lisle, and Toulouse. 

Strasbourg is celebrated for its cathedral, the spire of which is 466 
feet high,^ ; Orleans* for its great antiquity, and the exploits of Joan of 
Arc ; ^ismes, for its Roman antiquities ; and Tours, as the plaee wher« 
Charles Martel defeated and drove the Saracens from France (in 732). 

Brest and Toulon are distinguished as the chief naval stations in 
France, the former on the Atlantic, and the latter on the Mediterranean. 
It* Orient and Rocfie/ort are also naval stations. 

Amiens is noted for an important treaty between England and France 
in 1802 ; and Montpelier is much resorted to for the salubrity of its 
climate. 

Mountains. — The Pyrenees, Alps, Puy-de-d6me, Mont 
JTura, C6te d'Or, the Cevennes, and the Vosges. 

RiTERs. — The principal rivers sre the Seine, the lioire, th(fl 
Garonne, the Bhone, the Rhine, and the Meuse. 

These six rivers may be reearded as the principal basins, into some 
one of which almost all the of^er rivers of France empty. 

Lakes The lakes, which are few and small, are princi 

pally in Provence. 

Canals ^Languedoc,' Burgundy, and Orleans. 

Islands The principal islands are Corsica, Ushant, Belle 

isle. Isles of Bhe, Oleron, and Hieres. 

Capes. — ^La Hogue, and Barfleur. 

* MenrseiUes wu founded by the Fhooians 539 years before the Christian era. 
^ That ie, about 7 foet higher than St. Peter's in Rome, and about 9 feet 

higher than ^e great pyramid of Cheops. The clock of this cathedral is eele- 
brated for the extraordinary ingenuity of its meehaniam. It ehovi the motioni 
of the earth and planets, and the increase and decrease of the moon. The days 
of the month are pointed out by a statue ; the hours of the day are announced 
by a golden coek, and struck on the bell by a figure representing an angel, while 
another tarns an hour-glass as soon as the olook hM finished striking. The 
quarters are also struck, the first by a ohild with an apple, the seoond by a 
jouth with an arrow, the Udrd by a man with a tip-staff, and the fourth by an 
old man with a cane. 

* Orleans is named after the Emperor jtmreUoHt who founded, or rather 
rebuilt it. 

* The canal of Langnedoo, which eonneets the Mediterranean with the Atlan- 
tic is 150 mills long. 60 foet broad, and 6 feet deep. It is one of the groat 
works of the reign of Louis ZIV. 
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FoREiov PossEssiOMB. — ^In th« West Indras, Martinique, Qrud^ 
loape, Marie Gal&nte, and the northern part of St. Martin ; in SooA 
America, Cayenne; in Africa, Algiers, Senegal, and the I»le of (Toree; 
in the Eaitt Indies, Pondicherrj and Chaudemagore ; in the Indiaa 
Ocean, Bourbon ; and in the Pacific Ocean, the Marquesas, he. 

Climate, Soil, Sdrfacs. — ^France enjoys one of the fines! 
climates in Europe ; its soii is generally fertUe : and its surface 
is, for tlie most part, level, or slightly undulating It abounds 
in vineyards ;• and in the south, it produces olives, figs, and 
orangL*s. 

The principal productions are wines, *» brandy, grain, oil, 
and fruits; and its chief manufactures ace silks, woollens, 
porcelain, jewellery, plate-glass, cotton, and laces. Its cov 
MERCK is very extensive, but greatly inferior to that of the 
British empire. The minerals of France are of considerable 
importance. See page 176. 

The established religion is Homan Catholic, but all others 
have full toleration ; and Protestant clergymen are supported 
by the state. 

The GOVERNMENT 18 R limited monarchy. See page 177. 
In POWER and political importance France ranks next to the 
British empire.* 

In LITERATURE and saENCB Fnnco has long held a distingnhhed 
rank ; but till the present reign the edacatiun of the great body of the 
people was almost entirely neglected. Since 18li3, an oi^nized and 
extensive system of popular education has been in operation under tiie 
control of the government. 

The F'rench are a brave, lively, Intelligent, and ingenious people ; and 
are noted for their politeness and attention to stram^ers. 

HISTORICAL SKETCH. 

France was originally peopled, by the ancient Celts, whom the Ronuuis 
called Gauls. It was conquered by Julius Caesar about 60 years B.C. : 



* Its Thteyards oorer about 5 millions of aores ; and the woods and foreslB, 
which supply most of the fuel used in France, oooapy about 17| millions el 
aeres. 

k The wines of France, partieularly those of Burgundy, Champagne, and tfa« 
elaret of Bordeaux, are the most esteemed of any in Europe. 

'^ If the naval power of Franoe wore e^aal to its military, it would be the 
most p4iwerful country in the world. Ats standing army, in the senith of 
Napoleim'H power, amounted to 1,200,000 men ; and its fleet to 73 ships of the 
line, 67 frigates, and a large number of smaller vessels. The naval power of 
France was, however, almost annihilated by Britain. From the commHaoMnent 
of the Revolutionary war to the Peaoe of Paris in 1814, we took or destroyed 97 
of their line-of-battle ships, 219 frigates, and large numbers of smaller vaseeia. 

The French army, in 1842, amounted to 344,000 men, and the navy to 46 
ibin of the line, 47 frigates, and several smaller vessels. Both fioreaa, partie«>- 
hvly the navy, have been inereaeed tinoe. The annaal RmfMKim amovnts u 
about £4ft.0fln OOa 
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and it continued to form a part of the Roman empire till it was sabdned 
by the Franks, under Clovu, who save it its present name. Clovis waa 
tne first king of France, and under nim Christianity became the religion 
of the state. In the year 800, the celebrated CharUmc^ne or Charles 
the Great, was crowned Emperor of the West. His conquests extended 
over Spain, Qermany, and tne greater part of Italy. But soon after his 
death, the Grerman empire was separated from France. In 912, the 
Normans or Northmen (from Norway), subdued, and settled in a part 
of France (Neustria), to which they gave its present name, Normandy. 
It was the descend^ts of the same people who, in 1066, achieved the 
conquest of England, under William Duke of Normandy. 

In 987, Hugh Capet supplanted the reigning family, and became the 
founder of the third race ot French kings. Among the succeedinff events 
in French history may be mentioned the wan with Ekiward III. Mid 
Henry V. of Elngland, which proved most disastrous to France. In the 
former wars, John, the French monarch, was made prisoner ; and the 
result of tlie latter was, that Henry was declared hetr to the crown of 
France ([in 1420), and on his death, his son, Henry VI., was proclaimed 
king of it. In a few years after, the French, headed by the celebrated 
Joan of ArCy gained several battles over the English; who, though they 
were again victorious, were obliged soon after to retire from the country 
(in 14^). In 1597, Henry IVT, King of Navarre, ^e first of the house 
of Bourbon, ascended the throne of France. This great and good prince 
was assassinated in 1608. Louis XIV. began to reign in lb43, at the 
age of five years. During his long and prosperous rt)ifi;n, France made 
great advances in science and literature, and attained a nigh rank amonir 
the nations of Europe. In 1 789 the ancient government was overturned 
\sj one of the most sanguinary revolutions on record. The king, Louis 
XVL, was beheaded in 1793, and a republic established, which was in 
its turn subverted, and General Bonaparte, a Corsican, became the 
supreme ruler of the nation, under the title of First Consul, in 17f)9, 
and in three years after (1802), he became Emperor. The events since 
that period are well known. 

RUSSIA. 

Boundaries. — Bussia is bounded on the north by the Arctic 
Ocean ; on the west by Sweden, the Baltic, Prussia, Poland, 
and Austria; on the south by Turkey, the Black Sea, the Sea 
of AzoT, and the Caucasian Mountains ; and on the east by 
the Caspian Sea, the Ural Riyer, and the Ural Mountains. • 

Russia extends from 44 <" to 70** N.L., and from 21** to GO** E.L. 
Its length, from the southern extremity of the Crimea to the Arctic 
Ocean, is i ,700 miles ; and its breadth from the Uial Mountains to th* 
Baltic 1,500 miles. Its arjsa^ or superficial extent is about 2 milUoai 
of square miles ; and its population in 1840 was 55,261,967. 



• See note on the eastera bomdariee of Bwope, page 170. 

» ThiB Is its estimated extent in Etvrope^ but, in addition to this, it mtm^ 
f»HiHw »hM whole of nortbern Asia, end » larxe portion of the north-west pait af 
Hoilhikmerioa(fromBehring*sStnit8totheaMridiaBefl400WJi. XalHt. 

O 
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Russia occupies more than the half of the whole contineili 
of Europe. It comprises the greater part of the ancient king" 
dom of Poland, Finland, East Bothnia, part of Lapland, tbs 
Crimea or Taurida, Bessarabia, and part of Moldaruu 

Divisions. — Russia is divided into about 50 pioTinoes of 
governments, ten of which formerly belonged to tiie crown of 
roland. 

The great divisions of RoBsia are, Russia Proper, Polish Rnnia^ Va- 
land, and Lapland, and that «/f the Don Cossaes. 

Russia Proper is by far the most populoos. It tnehides the govern- 
ments of St. Petersburg, Moscow, Riga, Revel, Smoknsk, Wilna^ Arch- 
angel, Novogorod, and several oUxers. 

Polish Russia comprises about three-foorths of the ancient kingdoxB 
of Poland. 

Finland was formerly a Svredish province, hut it was, with a part of 
Lapland, ceded to Russia in 1809. 

The Cossaes inhabit the shores of the Black Sea^ and the moatiu ci 
the rivers Don, Ural, and Dniester. They are divided into several tribcfl^ 
as the Don Cosflacs, the Uralian Cossaes, and are now entirely subject to 
Russia. 

Chief Towns — The chief towns are Petersburg, Moscow, 
Riga, Odessa, Cronstadt, Archangel, Revel, Kherson, KafEa; 
Warsaw and Cracow, in Poland ; and Abo, in Finland. 

Petersburg,* the capital, founded by Peter the Great, is oueof the 
finest and most commercial cities in ^rope. It is divided into two 
parts by the Neva. Mo*coto,^ the ancient capital, is the great empo- 
rium of the inland trade of the empire. R^a has a fine labour, and 
is strongly fortified. It ranks next to Petersburg in commerce. Odena 
is one of the best and most frequented ports in the Black Sea^ Ank- 
angel is the most northern port in Europe of any consequence, and wai 
the principal one in Russia till Petersburg was founded. It carries 
on a considerable trade during the summer, but its harbour is frozen 
during the greater part of the year. Khenon has declined in conse- 
quence of the preference given to Odessa. It was here that the plulaiH 



this huge empire extends over more than an eighth of the whole land oa the 
surface of the globe ; but by far the greatest portion of it is oninh&bitad, and, 
it might be added, tminhatritable ; for far the greatest part of it Beema destined 
to perpetual sterility. The whole extent may be estimated at about 6 millions 
of square miles, and its population at about 62 millions. Of ita population. 
about fi6 millions belong to Europe, nearly 6 to Asia, and between 6^000 ane 
70,000 to Anlbrica. 

* The population of Petersbiirg is about 470,000; of Mosoow, 880,000; ef 
Riga, 71,000; of Odoasa. 70,000; of CronsUdt, 86,000; of Sevastopol, 30,000; 
of Archangel, S0,000 ; and of A bo, 13,000. 

k Moscow,— ThiM magnifioetit eity was set fire to by its inhabitants when 
ooenpied by the invading army of the Freneh, under Napoleon, in 181S ; and 
two> thirds of it were deatioyed. The Kremlin, wliich contains the an fftim t 
pslaoe of the Czars, escaped the oonflagration. The city has ^oe be^ in a 
treat mesAush tebnilt, aod with imveaaed splendour. 
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thropic Howard died. Cronstadif {he prineiiwl station of the Rmriaa 
i»vy, ii exi a small islaiid, 22 miles from Petersburg, the passage td 
which it commandsL It is stroitflj fortified. Secadopol is the jprin- 
eipal naval station in the Black deia. Aho^ the capital of Finland!^ hai 
a considerable trade, and is the seat of a nniversitj. 

Mountains. — ^The Ural Mountains, the Olonetz Mountains, 
and the Valdai Hills. 

Rivers. — The principal riyers are the Volga, the Don, the 
Dnieper, the Dniester, the N. Dwina, the S. Dwina, and thd 
Memel or Niemen. 

Lakes. — ^Ladoga, Onega, Ilmen, &c. 

Islands ^In the Baltic, Aland, Dago, Oesel ; in the Arctic 

Ocean, Nova Zcmbla, Spitzhergen, &c. 

Gulps, Bats, Straits, &c — The gulfs of Bothnia, Fin- 
land, and Riga ; Archangel Bay, Onega Bay ; Straits of Eaffa 
or Yenikale, and the Straits of Waygatz. 

Russia, from its vast extent, is subject to great diyersity oL 
SOIL and climate; but, generally speaking, except in its 
southern provinces, which are exceedingly fertile, it is a cold 
and unproductive country. 

The SURFACE is generally level, and a great portion of it, 
particularly towards the north, is covered with lakes, marshes, 
forests, and barren plains, called steppes. 

The PEOPLE are rude and uneducated, but great efforts are 
now making to instruct and civilize them. The great majority 
of the PEASANTS are still in a state of vassalage to the proprie- 
tors of the soil. 

The principal productions of Russia are timber, tar, pitch, 
t-Rllow, com, hemp, flax, iron, copper, furs. It also produces 
gold, platina, and precious stones. See page 175. 

Its MANUFACTURES are still in a backward state, but great 
efforts are making to improve those which they have, and to 
introduce others. 

The ESTABLISHED rcligiou is the Greek Church, but all 
others have full toleration. The government is an absolute 
monarchy. Peter the Great was the founder of this vast empire. 

HISTORICAL SKETCH. 

Russia^ anciently SanuUia^ is supposed to derive its name from the 
Rossi, a Slavonic tribe, of whom mention is made in the histories of 
the ninth eentuiy. It was successively occupied by the Scythians, 
Goths, Vandals, Huns, and the other barbarians, who advanced upon, 
and ultimately overran the Roman emnire. In 862, Ruric, a Scandi- 
navian, having united together the independent states or tribes who 
possessed the country, became the first monarch of Russia. In 976 
vladamir embraced Um religion of the Greek Church,* and intro- 



* Throvxh the laatnimeBtality of the Greeks of CoiiHtanttnopla. 
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dneed H ■mong hif mbjeeta, irho liad pravioasty been Fagana. Abooft 
tiw jev 12377 Btt^, Khan of the Mongols, took po-ewion of tho 
empire, and for the apace of more than two centuries and a half it re- 
mamed in a state ol subjection to him and his sncceasors. But the 
independence of the empire was re-established hj Ivan Basilovitch, 
who sabdued Astrakan and other Tartar provinces. In 1696, Petet 
tiie Great, bj the death of his brother Ivan, became sole monarch of 
Boaria. He assumed the title of Emperor of all the Russias ;» and it 
is to this great prince that the jpreaent power of Rnasia is principally 
due. Before his time the Russians were little better than barbanana. 
The extraordinary efforta which he made to introduce civilization among 
them, and to increaae and consolidate the power of the empire are weU 
known. 

POLAND. 

BouNDABiES ^Poland, before its dismemberment, was 

bounded on the north by the Baltic and Prussia ; on the west 
oy Germany ; on the south by Hungary and Turkey; and on 
the east by Russia. 

It extended from about 48'' to BS'' N.L. ; and from 15" to 33" E.L. 
Ita length from east to west was about 700 miles ; and ita breadth from 
norUi to aonth, 600 miles. Ita area was about 250,000 square miles, 
and its population nearly 15,000,000. 

Divisions. — ^Poland comprised three great proyinces of 
eoyemroents, which were subdivided into 32 palatinates. 
The three great provinces were Great Poland in the north- 
west, Lithuania in the north-east, and Little Poland in tbt 
south. 

Chief Towns. — ^Warsaw, Cracow, Dantzic, Thorn, Elbing 
r«opold or Lemberg, Grodno, &c. 

Rivers ^The Vistula, the Memel or Niemen, theDwina, &c. 

Mountains. — The Krapack or Carpathian Mountains, be- 
tween it and Hungary. 

Partition of Poland. — ^Russia obtained the provinces of 
Courland, Samogitia, Lithuania, Masovia, Polesia, Volhynia, 
Ukraine, and Podolia. To Prusxia fell Polachia, Polish Prus- 
sia, and Great Poland ; and to Austria^ Galicia. 

The present Kingdom of Poland consists principally of the 
Grand Duchy of Warsaw, which was established by Napoleon 
in 1807. The sovereignty of it was assigpied to Russia by the 
Congress ot Vienna in 1814. Its extent in square miles is 
about 50,000 ; and its population amounts to about 4^ millions. 
'The capital is Warsaw. 

The small Republic of Cracow is under the protection of 
Russia, Austria, and Prussia Its area is 488 square miles; 

• •* All the Rnaaiair* lefen to the eoaatrlea ealled Rtuaia Proper, Bed 
sU, White Buaaia, and Blaek Buasia. 
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and its population about 132,000, of which about 88,000 liye 
in Cracow, the capital..— See note, p. 178. 

AUSTRIA. 

BouNDARiKs Austria is bounded on the north by Saxony, 

Prussia, and Poland ; on the west by Bavaria, Switzerland, 
and l*iedraont ; on the south by Turkey, the Adriatic, and 
the Italian states ; and on the east by Russia and Turkey. 

It extends from 44* to 5P N.L., and from 8» SC to 26» 30' E.L. 
Its length from east to west is about 850 miles ; and its breadth from 
north to south, 4tM) miles. Its area is upwards of 250,000 squart 
miles, and its population is nearly 37 millions.* 

Austria comprises the archduchy of Austria, the kingdom! 
of Bohemia and Hungary, the provinces of Galicla, Moravia, 
Transylvania, the Tyrol, Styria, Carinthia, Sclavonia, Croatia, 
and Dalmatia ; also the kingdom of Lombardy, and the states 
of Venice, in the north of Italy See note, p. 178. 

It is the largest empire in Europe, except Russia, and i* 
aomprises under it several nations, which diifer in language 
laws, customs, and manners. 

DIYISTOira. 



PfovlnoMw 


Chief Towns. 


PopolslloB in 1838. 


2 rjjovrer Austria, . • . 


Vienna. 


826,350 


• ) Upper Austria, . 

S ] Tyrol. .... 






Lins. 


]iS,SIO 






Inspmek. 


10,730 






Grats. 


S9.770 


r Carinthia, . 






KlagenAirt. 


12.000 




Camiola, . . , 






Laybaoh. 


13,000 




IllyrianCoast, . 






Trieste. 


44,630 


• 

s 


Bohemia, . • , 






Prague. 


103,918 


1 


MoraTia, and 






Brunn. 


86.700 


g< 


Silesia, 






Troppau. 


13.5A0 


:; 


Galicta, 






Lemberg. 


«4,960 


s 


Dalmatia, . . 






Zara. 


6,461 




Hungary, Indttding , 






Pesth and Bnda. 


104,600 




Slavonia and 






Esaeok. 


12,000 




Croatia, 






Agram. 


17.000 


Magyars,* TnasjlTania, 
J 1 Lombardj, and . . 




Cfaasenhnrg. 


14,500 




Milan. 


160,900 


"3 ) Veuioe, .... 




Venlee. 


97,160 


^ L 







* Of the entire population of Austria, about 18,500,000 ar« Slaronianac 
6,000.000 Germans; 4,500,000 Magyars or Hungarians; 4,400,000 Italians; 
900,000 Wallaohians; 150,000 Armenians, Albanians, dec. ; and 600,000 Jews. 

* The Magyars are the ancient inhabitants of Hungary, but thej ars now 
principally oonfiaod to Transylvania. They are of Tartar origin* 
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Chibp Towns. — Viemmi, fhe capital of the empure, holds a high nmk 
among the citiei of Enropo for science, liteiatore. and refinement. 
Prague is the capital of Bohemia^ and the second city in Austria. 
Pr^urg is the ancient, and BwUi is tiitf modem capital of Hungarf. 
Pestk and Buda^ which are merely separated hj the I^nube, may be 
regarded as forming one city. Lernberg or Leopold^ is the capital of 
Gralicia, in Austrian Poland, and the centre of its trade. Trieste has a 
spacious harbour, and an extensiTe commerce ; and for a Ion? period 
was the only port in the Aostrian empire. Trent is noied as the place 
where the last General Council was held. S€Utzlmrg, in Upper Austria, 
is famous for its taUiworkt^ from which it derives its name. Tokay, on 
the Theiss, is famous for its wine ; and Krenmitz and Shemmtx for their 
gold and silyer mines. 

Venice has declined from her former power and opulence, but is still 
a magnificent city. Milan^ the ancient capital of Lombardy, is a large 
and magnificent eity, with numerous manu^tures, and an eztensiTe 
tiade. 

Mountains. — The Carpathian MountainB, between Hub' 
gary and Galicia ; the Sudetic Mountains, north of Bohemia ; 
and the Tyrolese Alps, north of Lombardy. 

KivERS The Danube, with its tributaries, the Inn, the 

Drave, and the Save, on its right bank ; and the Theiss, &c 
on its left ; and in Italy, the Po, the Adige, Brenta, &c. 

Lakes. — Cirknitz in Camiola, Flatten See in Hungary; 
Maggiore, Como, and Garda, in Italy. 

The CLIMATE of Austria is, generally speaking, mild and 
salubrious ; and the boil, for the most part, fertile, but badly 
cultivated. Few countries can vie with it in the number and 
richness of its mines ; as the gold and silver of Hungary, the 
iron of Carinthia and Styria, the copper, iron, and lead, of 
Galicia, the quicksilver of Camiola. and the celebrated salt 
mines near Cracow.* 

A great part of the surface is moimtainous, particularly 
in Styria, Carinthia, and Camiola ; but in Hungpary and Aus- 
trian Foland there are immense plains.** 

Agriculture is in a backward state ; and commerce, 
owing to the small extent of the sea coast, is necessarily 
limited ; and the manufactures are neither numerous nor 
important. 

The prevailing, and established religion is Boman Catho- 
lic, but all others are tolerated. 

The military force of the empire is about 300,000, and can 
be greatly increased in the event of a war ; but the naval 
force is insignificant. 



* See note on the mhieiftLi of Europe, page 17N 
ft See page 65, endnote. 
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The animal revekue is estimated at about £17,000,000> 
mad the public debt is about £60,000,000. 

The manners of the Austrians differ little from those of their 
German neighbours ; but in literature, and general informa- 
tion, they are inferior to most of the German states. The 
Hungarians are a brave and high-spirited people, but indolent 
and prejudiced. 

HISTORICAL SKETCH. 

The Archduchy of Aostria formed a part of the ancient Pannoma^ 
the Vindobona of the Romans hemg the modem Vienna. Noricum, 
and the countxy of the Quadi^ were tne Roman names of the other parte 
of Aastria. It was called Auatria, that is, the eaUem kingdom with 
reference to France, under Charlemagne, who was crowned, m the year 
800, Emperor of the West. Germany was ruled hy French princes tiU 
912, when Conrad, Count of Franconia, was elected kin?. Otho the 
Great conquered Bohemia and Italy, and in 962 assumed the title of 
Eniperor of Germany and King ox Italy. In 1273, Rodolph. Count 
of Hapsbuig, the founder of the house of Austria, was raisea to the 
ImperuJ throne. In 1477, the Emperor Maximilian having married 
Mary, heiress of Charles Duke of Burgundy, the NetherlancU became 
subject to the Austrian empire ; and by the marriage of his son, Philh>, 
with Jane, daughter of Ferdinand and Isabella of Spain, in 1496, the 
crown of Spain became attached to the house of Austria. In 151^ 
Charles V., grandson of Maximilian, succeeded to the throne of Spain, 
and in three years after to the Imperial crown. On his resignation 
Spain and the Netherlands devolved to his son, Philip II. ; and Aus- 
tria, Bohemia, and Huneanr, to his brother, Fer^nand, who was shortly 
%fter elected Emperor of isrermany. In 1740, the male branch of the 
laouse of Austria became extinct by the death of Charles VI., and the 
right of his daughter, Maria Theresa, to the crown was disputed, in a 
war in which most of the pow«v of Europe were involved. This was 
terminated in 174R, in the Peace of Aix-Ia-Chanelle, when the right of 
Maria Theresa was acknowledged, and her husband was raised to the 
Imperial throne under the title of Fnuicis I. In 1806, Francis II. was 
obliged by Napoleon, who conquered tiie most of his dominions, to 
resign the title of Emperor of Qermany, and to take in its stead that of 
Empevor of Austria. 

PRUSSIA. 

BouKD ARIES.— ^Prussia is bounded on the north bj Hanover 
and the Baltic ; oh the west bj France, Belgium, and Holland; 
on the south by Austria and Saxonj ; and on the east bj Rus- 
sia and Poland. 

It extends from about 49* to 56* N.L., and from 6* to 23* E.L. Its 
neatest length is about 750 miles ; and its breadth yaries from 80 to 
^50 miles. Its arka is about 108,000 square miles ; and its popula- 
tion in 1840 was 14,907,091. 

Divisions. — The Prussian monarchy is diyided Into eight 
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proTincea, which are anhdiyided into 25 regencies or gorem- 
ments. Each regency takes its name from the chief eitj 
within its hounds. Tlie provinces are Prussia proper, Fosen, 
Brandenhurg, Pomerania, Silesia, Prussian ^izonj, West- 
phalia, and Rhenish Prussia. 

The sovereignty of Nei^chatel, in Switzerland, also belongi 
to Prussia. 



PNvlBcas. 


OkisTTMrBS. 


FiopytaktiB&iaiaa 


East Prussia, . , 
West Pruttia, . 
Posen, . . , 
Brandenburg, . 
Pninenuiia, 
Silesia, . 
Prussian Sazonj, . 
Westphalia, . 
Rheuish Pmssia, 


1 ^ 


Konigsbexg. 

Dantzie. 

Posen. 

Berlin. 

Stettin. 

Breslau. 

Magdeburg. 

Munster. 

Cologne. 


68.000 
56,257 
82,456 
290,797 
31,100 
90.000 
53,000 
19.763 
67,000 



Chief Cities. — Berlin^ on the 9pree, tiie capital of Prussia, wad 
one of the most beaatifiil cities in Europe. Poisdam, a few miles from 
Berlin, is noted for its royal palace. Jjantzie, Stettin, and KonigAerg, 
are noted for their extensive commerce. Halle is fiRinous for its uni- 
rersitj. Franl^ori, on the Oder, has important manufactures, and 
extensive commerce. Cologne is the principal seat of commerce on tbs 
Rhine, and is celebrated for its cathedraL It is here that tiie &mous 
Ean de Cologne is made. Aui-la-Cfun>elle, 30 miles west from Cologne, 
IS noted for two important treaties of peace concluded there, ami also 
for its baths. Coblentz is situated at the confluence of the Rhine witii 
the Moselle, and is the great depot for the Rhenish wines. Zhtsseldorf^ 
a large handsome town, at the confluence of the Dussel with the Rhine. 

The sea-ports are Dantzic, Koniffsberg, Stettin, Memel, Elbing, 
Stralsund, Colbenr. and Fillau, which may be regarded as Uie pert of 
Konigsberg, and Elbing. 

Rivers The principal rivers are the Rhine, the Elbe, and 

the Weser, flowing into the German Ocean ; and the Tistula, 
Oder, and Memel or Niemen, into- the Baltic. 

Gulfs ^The Gulf of Dantzic, at the mouth of the Vistula; 

Frische-HafiT, which is separated firom the Gulf of Dantzic bj 
a long narrow peninsula ; Curische^Hf^, an inlet of the same 
Kind, at the mouth of the Memel; and Gross-HafT, at the 
mouth of the Oder. 

Islands. — Rugen, in the Baltic 

mie SURFACE of the Prussian states is generally flat. The 
moimtain- tracts are the Hartz in Saxony, and the Riesengehirge 



' Curiseke-Haff, that Is, the kmem of Courland, 
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cm the Bouth-west confines of Silesia. The soil in general is 
poor, particularly in Brandenburg and Fomerania, large por- 
tions of which consist of sandj steppes, and barren heaths. 
Bhcnish Prussia and Silesia are the most fertile provinces. 

The CLIMATE in the western or Rhenish prorinces is mild; 
in the Baltic or northern, moist; and in the eastern, or the 
parts near Russia and the Carpathian Mountains, cold. 

Prussia is not rich in minerals,* but iron is abundant, and 
extensively worked in the Rhenish provinces, and Silesia. 
Coal is also abundant in the Rhenish provinces, Saxony, and 
part of Silesia. Copper also is found in considerable quanti- 
ties. Amber has long been known as a product of Prussia. It 
is found principally along the low tongue of land between the 
Curische-Hafi* and the sea. 

The COMMERCE of Prussia is considerable. The principal 
exports are com, wool, timber, iron, flax, linen, and woollen 
cloths, Westphalia hams, &c. 

Education. — Prussia can boast of possessing the most com- 
plete and best organized system of national education existing 
in Europe. In fact, the whole people may be said to be edu- 
cated ; for if parents fail to send their children to the schools 
established by the state, they must satisfy the authorities that 
they are receiving a suitable education at home, or in private 
seminaries. In addition to numerous Normal schools and aca- 
demies, there are seven universities, namely, those of Berlin, 
Breslau, Halle, Bonn, Konigsberg, Munster, and Griefswald. 

Since the time of Frederick the Great, much attention has 
been devoted to military tactics ; and, in fact, it is to the 
great number, high discipline, and well-known bravery of her 
soldiers that the power of Prussia is principally due. At pre- 
sent the regular army amounts to 122,000, and the hndwehr 
or militia to 430,000. Prussia has no naval force. 

The religion is Protestantism, but all denominations of 
Christians have perfect toleration, and are equally eligible to 
places of trust and emolument. 

The Prussians being composed of different races, present a 
great variety in their characters and customs, but, in general, 
they are like their German neighbours. 

^ *bistorical sketch. 

Pmssia is supposed to derive its name from the Pmzxi, a Slavonic 
tribe, who occupied the country after the Goths. The Pruzzi were, in 
1227, subdued by the Teutonic Knights, vho, when the Crusades in 
Palestine failed, waged war against the Pagans in the north of Germany. 
In 1466, the Teutonic Knights were obliged to yield the sovereignty ol 
Pmssia to Poland, which continued to possess it till 1 656, when Fre- 

* MiMtala, See pi«e 176. 
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ierick WUliam, unully called the Great Elector, eompelled 4he Kiaf 
yf Poland to declare Praaua an independent sfcate. In 1688, he waa 
iiioceeded hj his son, Frederick, who made himself King of Prussia is 
1701, having put the crown upon his o¥m head. His grandson, Fre- 
lerick the fireat, hegan to reign in 1740, who, hj the energy of his 
character, and his extraordinary talents, hoth as a statesman and a war- 
rior, raised Prussia to the rank of one of the " Five Great Powers of 
Europe/* 

SPAIN. 

Spain is bounded on the north by the Pyrenees and the 
Bay of Biscay ; on the west by Portugal and the Atlantic ; 
and on the south and east by the Mediterranean. 

Its length from Cape Creuz to the most western point of Galicia is 
6.50 miles : and its breadth from the Bay of Biscay to the Straits of 
Gibraltar 530 miles. Its extent in square miles is estmtated at 182,270 ; 
and its population amounts to nearly 13 millions. 
. Divisions. — It is divided into 14 great provinces, which are sab- 
divided into 49 smaller provinces or governments, each of which exeept 
four * takes its name from the chief town within its boundary. 

FOUR NORTHSaN PaOVINCBS. 

Pfwnmem, Chief Toumg, 

. Santiago, Corunna, Ferrol, Vigo. 

. Oviedo, Santander, GKjon. 

. Bilboa, Yittoria, St. S(ehastia&. 

• Pampeluna, Tudela, Eslella. 

FOUR EASTBRM PROyiNCBS. 

. Saragossa, Teruel, Jacca. 
. Barcelona, Tortosa, Tarragona. 
. Valencia, Alicant, Murviedro.^ 
Mureia^ Carthagena^ Lerca. 

FOUR MIDLAND PROyiNCES. 

. Leon, Yalladolid, Salamanca, Astoi^ga. 
. Burgos, S^via, Avila. 
. Madrid, Toledo, TaUvera. 
Badajos, Merida. 

TWO SOUTH BRN PROyiNCBS. 

• Ghunada, Malan,-AImeria. 
. Seville, Cadiz, Cordova, Xeres^* Gibraltar.' 



Galicia, . 
Asturias, 
Biscay, . 
Navarre, 

Arraffon, 
Catalonia^ 
Valencia, 
Murcia, . 

Leon, 

OldCastile, 
New Castile, 
Estremadnray 

Granada, 



* Nam«lf, NaTure* Biaeaj, AIatb, and Ooipnaeoa, which 
anoleat denomiiiationa. Their ehief towns are Pampeloa^ VitMsia, 
and 8U Sebasdan. 

* AftfrvMMfro b oa the lite of the anoient Sagtmtiamm 

* S£rs*. — Henoe Mktny win* takoa its ; 
« 8e0 pafs U9. 
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CHIXf Towns. — Madrid is important only u tbe cajntal of flw 
Spanish monarchj. It is situated on a plateau about 2,000 feet above 
the level of ihe sea. Barcelona is the second city in Spain for popula- 
tion and Uie first in commerce, manufactures, ana wealth. Seville was 
formerly the capital of Spain, and is still a large and handsome city, 
Cadiz^ is next in commercial importance to Barcelona ; and is the chief 
station of the Spanish navy. Valencia is celebrated for its manufac- 
tures, and has a considerable trade, thouffh it can scarcely be said to 
have a harbour. Cfrctnada was the capital of the Moorish kings, and 
contains the celebrated Alhambra. Carthoff&ia is a flourishing port, 
and is said to have been built by Asdrubal, the Carthaginian general. 
Saragoisa, the ancient CiBsarea Aw/usta, is famous for its resist- 
ance to the French in 1808-9. Maiaga is a large and important com- 
mercial town, with a capacious harbour. Corunna is noted for its safe 
and spacious harbour ; and is the chief packet station for England, &c. 
Feml is an important naval station. Its harbour is unrivalled in 
Europe for extent, depth, and safety. Murcia, Cordova, Badaioz^ and 
ToUao^ are among the most distinguished ancient cities. Salamanca 
has long been celebrated for its university. Gibraltar, one of the 
strongest fortresses in the world, has belonged to Britain since 1704. 

Islands. — The Balearic Islands, Majorca, Minorca, and 
lyiza ; and the Canary Islands. 

Palma in Majorca, and Port Mahon in Minorca, are the principal 
towns in the Balearic Tslands, Santa Cruz, in Teneriffe, is the capital 
of the Canary Islands. 

Mountains The Pyrenees, Santillanosor Mountains of 

Biscay and Asturias, the Mountains of Castile and Toledo, 
Sierra Morena, Sierra Nevada, and Montserrat. 

BrvERS. — The Minho, Douro, Tagus, Guadiana, Guadal- 
quiver, flowing into the Atlantic ; and the £bro, Xucar, and 
Segura, into the Mediterranean. 

Colonies. — ^Almost the only remains of the vast foreign 
possessions of Spain are Cuba and Porto Rico, in the West 
Indies ; and the majority of the Philippine Isles, in the Indian 
Archipelago. 

Next to Switzerland, Spain is the most mountainous country in Europe. 
It is traversed from east to west by several rugged chains, and its centre^ 
comprising a large portion of the two Castiles, consists of an extensive 

flateau or table land, nearly 2,000 feet above the level of the sea. 
t abounds in fertile and beautiful valleys and in grand and picturesque 
scenery. Its climatb is, genexally speaking, very hot, but dry and 
healthy. In the elevated regions it is cool and pleasant in summer, 
but very cold in winter. In the north, and about the sea-coast, it is 
mild and agreeable. The SOIL is in general very f«rtile, but badly 
cultivstod. 

* CaiUt has deoUned greatlj since the defeoUon of the Spanish Amerioaa 
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8p«iii was knoim to the ancienti I17 the names of Iftgpania and 
Iberia. It was also, from its western sitaation, called He^aeria. 

HISTORICAL SKETCH. 

Spun, it is supposed, was originally peopled bj the Iberiana and 
other Asiatic tribes, traces of whose race and language exist to this daj 
bi the Basque Provinces. The Phoenicians at a very early period estar 
blished colonies in it as Gadee (C^iz), and the Carthaginians subse- 
quently took possession of a great part of it. The Romans drove the 
Carthaginians from it, and ultimately converted it into a province of 
their empire. 

Upon the breaking up of the Roman Empire it was taken possession 
of by the Vandals, Suevi, and Alans ; and subsequently, by the Visi- 
roths or Western Goths (in 477), who erected it into a very powerful 
kingdom, which existed till the invasion and conquest of the countiy 
by the Saracens or Moors in 713. The Moors overran all Spain, exce]^ 
the northern provinces and mountainous districts, and their descendaida 
kept possession of the best part of the country for nearly 800 yean. 
They were finally conquered and driven from Spain by Ferdinand and 
Isabella (in 1492). 

PORTUGAL. 

Portugal is bounded on the north and east by Spain, and 
on the west and south by the Atlantic. 

' Length, from north to south, 350 miles ; breadth, from the Rock of 
Lisbon to the borders of Spain, 140 miles. Extent in square miles 
about 36,000. Population about 3^ millions. 

Portugal is divided into six proyinces, which, with their 
orincipal towns, are as follows :— i 

Provinceg. Chi^ Tovtna, 

fintre Douro e Minho, . Oporto, Braea, Viana. 

Tras-os-MonteSy • . Braganza, Miranda, Villa Real. 

Beira, . • • • Coimbra, Almeida, Castelbranco. 

Estremadora, . • • Lisbon, Setuval or St Ubes, Santarem, 

Cintra, Vimieiio. 

Alentejo, . . . Evora, Elvas. 

Algarve, .... Faro, Tavira, Lagos. 

Capes Mondego, Koca or the Rock of Lisbon, St. Yin- 
cent, St. Mary. 

Mountains — Sierra d'Estrella, in Beira and Estremadura. 

Hi VERS Minho, Douro, Mondego, Tagus, Guadiaoa. 

Colonies The Cape Verde Islands, the Azores, the Ma- 
deiras; and settlements in Angola, Benguela, and Mozam- 
bique, in Africa; also Goa, in the East Indies, and Macao, 
near Canton. 

The ancient name of Portugal was Lu^iania, but the boundaries ars 
somewhat different. Its present name is derived from an ancient town 
on the Douro, near the site of Oporto, called CkUle, It implies the 
Port of Calle, or the western port See note, p. 203, 



INTRODUCTION TO GEOORAPHT. . 22 1 

ITALY. 

Italt ifi bonnded on the north by the Alps, which separate 
il from Switzerland and Austria ; on the west by France and 
the Mediterranean ; on the south by the Mediterranean ; and 
«)D the east by the Adriatic. 

Length, from Cape Leuca to Mont Blanc, about 700 miles; breadth, 
except in the northern portion of it, not much above 100 miles. 

Italy comprehends nine sovereign and independent states, 
hi the southy the Kingdom of Naples, which includes the 
Island of Sicily ; • in the middle, the Ecclesiastical States, or 
territories of the Pope ; in the north-west^ Piedmont, Savoy, 
and Genoa, which, with the Island of Sardinia, constitute the 
Kingdom of Sardinia ; and in the north-east, or between the 
Po and Ticino, the Gulf of Venice and the Alps, is Austrian 
Italy or the Lombardo-Venetian States. The Duchies of 
Tuscany, Lucca, Modena, and Parma, lie between the Sar- 
dinian and Ecclesiastical States. Tlie small republic of San 
Marino is within the Ecclesiastical States ; and the petty 
principality of Monaco is within the Sardinian. 

Kingdom (^Naples, Chief Towns, 

Naples^ .... Naples, Barri, Reggio, Taranto, Salerno^ 

Gaeta, Brindisi. 

Sicily, . • • . Palermo, Messina, Catania, Girgenta^ 

Trapani, Syracuse. 
Kingdom of Sardinia. 

Savoy, • • • • Chamberry. 

Piedmont, • . • Turin, Nice, AlMiandria. 

Grenoa, .... Genoa, Savona. 

Island of Sardinia, . • Cagiiari, Sassari. 

Austrian Italy, 

Milan, .... Milan, Mantua, Cremona, Pavia, Lodi. 

Venice, . • • • Venice, Verona, Padua, Vicenza. 

States of the Church, . Rome, Bologna, Ferrara, Perugia, Ancona, 

Ravenna, Civita Vecchia, Tivoli, Loretto. 
Tuscany, • • . Flobencb, Leghorn, Pisa, Sienna- 
Lucca, .... Lucca. 

Modena, • • • Modena, Massa, Caiiara, Reggio. 

Parma, .... Parma, Piacenza. 

Principality of Monaco, . Monaco. 

Republic of San Marino, St Marino. 

Chief Towns. — Romef once the capital of the world, is still a mag^ 
nificent city. Its splendid buildings and architectural ruins are every 
where celebrated. Naples surpasses every city in Europe for the beauty 
of its appearance and situation. Turin is a handsome city in a fin* 
■itnation, and is noted for its silk manufactures. Florence is a beauti- 
fiil city, and distinguished as a seat of science and art ; and for its noble 

• The Kingdom of Naples is sometimea oaUed the Kingdom of the Twe 
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eollection of pamtingB and lUtaei. Genoti^ fonnerlj the a^tal of • 
republic of tne aame name, ii one of the moit oomxnercial porti im 
Italy. Leghorn is next to Genoa in commercial importance. BoUtgna 
U the second city in the Roman States, and is funoos for its saosagei. 
Ancona, in the same states, has a «>od harbour, and considerable trwlA 
Milan and Venice, in Austrian Italy, are large and magnificent cities. 
And there are many other large and noble cities in Italy ; as Padua^ 
Verona, Mantua, Modena, &c. 

Islands — Besides Sicily and Sardinia, alreadj mentioned, 
there are Malta, Corsica, Elba, and the Lipari Isles. 

The chief towns of Corsica are, Bastia^ Ajaccio, and Boni&cio ; and 
the capital of Malta is Valetta. 

GoL^FB Venice, Genoa, Salerno, Taranto, &c. 

Straits Messina, Bonifacio, Otranto. 

Capes. — ^Passaro, Spartivento, Lcuca, Colonne. 

Mountains. — Alps, Apennines, Yesuyius ; and, in Sicily, 
Mount Etna. 

Rivers The Po, Adige, Ticino, Amo, Tiber, Voltumo. 

Lakes Maggiore, Lugano, Garda, Como, &c. 

Italy is a mountainous, but a rich, beautiful, and pictnresqne eountzy. 

Ita climate is delightful, and its sky clear and undouded. The hei^ 

however, in many places is very oppressive in summer ; and the nuUariti 

^ at that season renders laree tracts of it uninhabitable : as the Tuscan 

' Maremme, the Pontine Marshes, and the Campagna di Roma. The 

south of Italy is subject to the sirocco from Amca. See page 95* 

SWITZERLAND. 
Switzerland is bounded on the north hy Germany ; west by 
France ; south by Italy ; and east by Austria. 

Its length, from Mount Jun. to the Tyrol, is about 200 miles ; and 
its breadth, from Como to the Rhine at SchaflFhausen, is 130 miles. 
Its area in square miles is about 15,000 ; and its popnlation amounts to 
about 2,130,000. 

Switzerland consists of 22 cantons, which are united into 
one political body called the Swiss Confederation. 



Cantons. 
Basle or Bale, 
Ai^ovia, . 
Zurich, 

Schaffhausen, , 
Thui|;ovia, 
St. Gall, . , 
Appenzell. 
Unterwalaen, , 
Uri, . 
Zug, , . 
Schweits, • 



Chief Toums, 
Basle. 
Aarau. 
Zurich. 
Schaffhaasen. 
Frauenfeld. 
St. Gall. 
Appenzell. 
Stantz. 
Altorf. 
Zrxg. 
Schweitz. 



Cantons. 
Geneva, . 

Pays-de-Vaud, 
Neufchatel,» . 


Cftief Toums, 
Gkneva. 
Lausanne. 
NenfchateL 


Friburg, • 
Berne, 


Fnbuig. 
Berne. 


Soleure, . 


Soleure. 


Lucerne, . • 


Lucerne. 


Glarus, 
Valais, 


Glarus. 
Sion. 


Grisons, . 
Ticino or Tessin 


Coire. 
, Lugano. 



* The lOTereignty of Nea£ohateI bel(m8s to Prussia. 
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Chief Towifs. — Berne is the chief to-wn of the laigest canton, and is 
tksaally regarded aa the cKpital of the whole. The diet lits there^ 
and also at Lucerne and Zurich in rotation. Geneva is heantiinlly 
situated on the lake of the &ame name, and is celebrated for its literarr 
institutions and the distinguished men it has produced. Bade or B&£t 
and Zurich are two of the most commercial towns. Lausanne is an 
interesting town on the side of the Alps, about 1,000 feet above thtt 
level of the sea. Schaffhauaen is near the celebrated iall of the Rhine^ 
and is noted for its trade. 

Mountains — The Alps, the loftiest summits of which OA 
the Swiss side are Mount Kosa, Mount Cerrin, Jungftuu, 
Schrekhom, Great St. Bernard, the Simplon, St. Gotluurd, 
Mount Jura. Mont Blanc is in the neighbourhood of Switzer- 
land (between Savoy and Piedmont). 

KiTERs. — The Rhine, Rhone,* Aar, Ticino, Inn, &c. 

Lakes — Geneva, Constance, Zurich, Lucerne, NeiidTchatel, 
Lugano, &c. 

Religion.— In eight of the cantons the Roman Gatholic religion is 
established ; in seven, the Protestant ; and in the remaining seven, 
Doth these forms of religion exist together. 

Language. — The Swiss spe^ l«rench, German, or Italian, as they 
oorder on those several countries. 

Switzerland is the most elevated and the most monntainoni country 
in Europe, and has long been celebrated for the diversitv, beauty, and 
sublimit of its scenery. Its lofty mountains, coverea with eternal 
snow, and its glaciers or seas of ice, contrast beautifully with its fertile 
vallejSj its picturesque lakes, and its crystal streams. 

GERMANY. 

Germany is bounded on the north bj the G^erman Ocean* 
I^enmark, and the Baltic ; on the west by France, Belgium, 
and Holland ; on the south by Switzerland, and Italy ; and on 
the east by Prussia, Poland, and Hungary. 

It extends from about 45** to 55** N.L., and from about 6* to 20^ 
E.L. Its lenrth, from east to west is 620 miles ; and its breadth, from 
north to south, 600 miles. Its area in square miles nearly 243,000. 
Population about 40 millions. 

Germany is divided into 38 distinct and independent states, 
which are united under the name of the Germanic Confedera- 
tion.* Austria is the principal state, and Prussia is the second ; 
and the next in importance are, Bayaria, Wurtembwg, Han- 
orer. Saxony, and the Grand Duchy of Baden. 

* The sonreot of the Rhine and the Rhone are bat flvo miles apart. The fonnet 
rises near Monnt St. Gothard, and flows through Lake Constaaee ; the lattei 
has its sonroe at the foot of Mont Furca, and flews thxoogh the Lain of Geneva. 

k The object and obligations of the Gennaalo Confederation are to maintafai 
internally and extemallj the independence and integrity of eaoh of the 
Gwrmaa States. 
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OBBMAKIO OONTBDBRATIOIf. 





I KxtMt la K<«L. 




c „rt 


T««MlB 


maim. 




PopvlMttfli^ A 


totlMAjnigr.a 


•ADM. 


Anatria, . • • • 


7fi,822 


11,725,540 


94,823 




Prussia, • • • • 


71.296 


11,388,168 


79,484 




Ba▼ari^ • • • • 


29/»8 


4.370.977 


35,600 




Saxony, • • • • 


6,766 


1,706,276 


12,000 




Hanorer, • • • • 


14,776 


1,755,592 


13,054 




Wurtemb«rg, 


7,675 


1,701,726 


13,955 




Badon,! .... 


A,851 


1,296,967 


10,000 


3 


Hesse-CasMl. Eleotomto, 


3.858 


728,650 


6,679 


8 


Hekse-DarmsUdt,!. 


8.243 


811,503 


6,195 


8 


Holstein and LauanbniK,* . 


8,710 


500,435 


8,600 


3 


Luzembargi and Limbiuri, . 


1,886 


874,327 


2,636 


3 


Brunawiok,' .... 


1,526 


262,948 


2,096 


2 


Meeklenbnxs-Soliwerln,! 


4.834 


501,428 


3,580 




Nassau,* .... 


1,802 


406,713 


4,039 




Saxe-Welaiar,> 


1,421 


261,980 


2,010 




Saxe-Coburg-Gotha,* . 


816 


141.241 


1.116 




Saxe-AIeiningen,* . . • 


933 


162,640 


1,150 




8axe-Altenbttrg,s . . • 


609 


126,443 


982 




Mecklenbuis-StreHti,! . 


997 


89,528 


718 




Oldenburg and Kniphaiuen,^ 


2,417 


270.530 


2,829 




Anhalt-Deasa«,s . 


318 


62,603 


629 




Anhalt-Bembun,* 
AnhaIt-COthen,< . . . 


297 


46,252 


870 




254 


41,020 


326 




Sohwartzbttrg-Sonderdiausen,* 


818 


67,267 


451 




Schwartsburg-Rudolfitadt,* . 


840 


66,864 


639 




* Hohensollem-H«oliingen,S . 


127 


19,451 


145 




Llohtcnstein.S . . . 


276 


5,880 


55 






64 


44,225 


356 




'Waldeok,* .... 


466 


68,381 


619 




R«iuas, Elder Braneh,* . 


148 


83,062 


228 




Reusa, Younger BxaneM • 


297 


73,929 


622 




Schaumburg-Lippe,* . 


212 


27,600 


210 




Lippe-D«itmoId,S ... 


445 


104,534 


721 




Hease-Horabun, LandgnTate^ 
Lubeck, Free Town, • 


106 


23,689 


200 




127 


46.744 


4(ff 




Frankfort, „ . • • 


43 


66.338 


693 




Bniinen, „ • • • 


106 


72,820 


485 




Hamburg, „ . • . 


148 


166,640 


1,298 




242,867 


39,680,001 


303,493 


70 



Tho total number of Totoa in the diet is 70, but on ordinarj ooeasiona, ofnlj 
17 votes are taken. Of these Austria, Prussia, Bayaria, Saxony, Hanorer, 
Wurtcmtwrg. Baden, Electorate of Hesse, G. D. of Hesse, Denmark (for Hot 
•tein and Lauenburg), and Holland (for Luxemburg), hare each one rote : while 
the remaining six votes are partitioned among the Minor States, two or more of 
whi?h must join In one rote. At the meetings of the diet, Austria presides, 
but ttas no greater power than the other members, except a easting Tote when 
there happens to be an equality. When fundamental laire are to be made ov 
altered, tne diet resolves itself into a general assembly, in which each state 
TOtea Individoally, as represented in the foregoing table; and in which, a 

ijority of two-tbirds is required to acoomplish any change. 



> Grand Duchy of. 
*■ From the Ootha Al 



■ Duchy of. 
for 1844. 



s Principality oL 
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The meetingrs of the diet are held at Erankfort on the Mayne* 
the capital of the Confederation. 

The German dominions of Austria and Prussia are descrihed 
under their respective heads. The following states are the 
next in hnportance. 

States, Chief Towns. 

Kingdom of Bavariay . Munich, Au^burg, Karembax;g, Ratisbon, 

Passau, Spires. 
Kingdom of Wurtembei)gj Stutoard, Ulm, Hailbron, Hall. 
Kingdom of Hanover, • Hanover, Hildaheim, Gottingen, Lunen- 
burg, Usnaburff, Emden, Zell. 
Kingdom of Saxony, . Dresden, Leipsic, Freyburg, Chemnitz. 
Grand Duchv of Baden, . Carisruhe, Manheim, Heidelberg. 
Electorate of Hesse-Cassel, Cassel, Hanau. 
G. 1). of Hesse-Darmstadt, Darmstadt, Mentz, Worms. 
Grand Duchy of Mecklen-? g^j^^^^ ^^^j^^ 

burg-Schwenn, 3 

G. Duchy of Oldenburg, Oldenburg. 
Duchy of Nassau, . . Wisbadeu, Nassau. 
Duchy of Brunswick, . Brunswick, Wolfenbuttel. 
G. Duchy of Saxe- Weimar, Weimar, Jena. 
D. of Saxe-Cobarg-Gotha, Coburg, Gotha. 

The united areas of the remaining G*erman States amount 
to about 10,000 square miles, ami their population to about a 
million and a half. 

The most of the Minor Grerman States resemble our counties is 
extent, population, and resources. They may be described as lying 
generally about the Mayne and the upper part of the Weser. They 
are confined on the north by Hanover, on the south by Bavaria and 
Baden, on the west by Rhine Prussia, and on the east by Prussia and 
Saxony. Mecklenburg-Schwerin lies on the Baltic, to the east of 
Holstein ; and Mecklenburg-Strelitz to the south-east of Schwerin. 
Oldenburg lies to the west of the mouth of the Weser, within the 
kingdom of Hanover. 

Of the free cities, Lubeck, Hamburg, and Bremen, are frequently 
caUed llanse Toums, from a Teutonic word sicTiifying a league. This 
league was formed in the thirteenth century by the chief commercial 
cities in Germany, in order to defend their property against the rapacity 
of the feudal loras ; to clear the seas from pirates, and the highways 
from robbers. They were very powerful l>ubeck was the capital of 
tile Confederation. 

Chief Cities. — In addition to the chief cities in Austrian and 
Prussian Grermanv niay be mentioned Munich^ the capital of Bavaria, 
a large and beautiful city. It contains splendid galleries of paintings 
and Bculptnre, and is distinfuished for its literary institutions. J}resdenf 
the capiUl of Saxony, is a neautiful city, and tiie seat of the arts in the 
north of Germany. It has extensive and elegant manufactures, espe- 
cially of porcelidn ; and is distinguished for its royal librazy, museum, 
and gallery of pictures. SttUgard and Hanover are important only as 
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Ae etpitali of their respectiTS kingdoms. Carbruhe, tibe capital e( 
Baden, is beantifally sitiuited. It is built in tiie form of an outspread 
fan, or rather wheel, round the ducal palace, from which the streets 
issue, like the txulii of a circle. 

There are manj other important and distin^ished cities in Ger- 
many ; as Leiptic, celebrated for its (airs,* its university, and the deftet 
of Napoleon W the Allies in 1813; AuffsburOf where the Protestsnt 
Confession of Faith was presented to Charles V. ; Ulm, formerly one 
•f the imperial cities of Germany ; Ileiddberpf famous for its great 
tun, which holds 600 hogsheads ; "Weimar ^ distinguished for its Ilbraiy 
and literary establishments : Gottingen, in Hanover, celebrated for its 
university ; Gotha, a beautiful city on the declivity of a hill, which is 
crowned by the palace of Frieaenstein. It contains fine libraries, 
museums, and nilleries of paintings ; Coburg.^ a ^^ ^°^ distinguished 
town ; Nuremberg, a large and populous city ; Katisbon^ an andenl 
and wealthy city, — ^with several others. 

Mountains. — ^The Alps between Tyrol and Bavaria, the 
Hartz Mountains, Erzgebirge, Kiesengebirge, Black Porest 
Mountains, &c. 

BivERs The Danube, Khine, Elbe, Oder, Weser, Ems, 

Maync, Necker, Iser, Inn, &c. 

Lakes Boden See or Lake Constance, Schwerin, &c. 

Germany may be divided into Northern^ Middle^ and 
Southern. In Northern Germany, particularly near the 
Baltic, the country is flat, and abounds in shallow lakes, 
marshes, and plains of sand. The soil is not generally very 
productive, and the climate Is cold and moist. 

Middle Germany is traversed by mountains of moderate 
heigiit, which are rich in minerals. The soil is in general 
very productive; and the climate is so mild that the wine 
grape is cultivated in the valleys. 

Southern Germany, south of the Mayne, is an elevated, 
hilly country, abounding in fertile and beautiful valleys. 
The principal productions are corn, wine, and minerals. 
The climate, except in the valleys, is not so mild as in Middle 
Germany. 

« 

. DENMARK. 

Denmark is bounded on the north by the Skager Hack ; on 
the west by the German Ocean; on the south by Germany; 
and on the east by the Cattegat, the Sound, and the Baltic 

Its length, from the Skaw to the Elbe, is 300 miles ; and its breadth^ 



* It has three fain in the year, which last a fortnight each. Thej aie 
•ttonded by merchants from almost every country in Europe, and eTrn from 
Atria ; and at the Easter fair, by nearly 600 booluelleis. It is the great • 
yorimm of tho book trade in Germany* 
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'from CQpenhagen to the German Oceui, is about 180 miles. Its area 
is square miles is about 22,000; and its population, in 1840, -was 
2,135,730. 

Denmark ifl partlj a continental, and partlj an insular 
kingdom. Its continental territory consists of the peninsula 
of Jutland, and the Duchies of Sleswick, Holstein, and Lauen- 
burg ; and its principal islands are Zealand and Funen at the 
entrance of the Baltic. Holstein and Lauenburg form a par^ 
of thtt Germanic Confederation. 

Dividons, Chi$f Tmotu. 

Jutland Proper, or North 

Jutland, . . . Aalborg, Aarhuus, Viborg. 
^es'wick, or South Jutland, Sleswick, Flen^borg. 
Holstein, . . . Kiel, Altona, Gluckstadt, Bendsbni;;. 
LiauenbeiT, . . . Lauenburg, Katzebui^. 
Island of Zealand, . . Copenhagen, Elsinore. 
Island of Funen, . . Odensee, Nyborg. 

Chief Towns. — Copenhagwtf the capital, and residence of the kinr, 
is situated on a fine harbour on the east coast of the island of Zealand. 
Altoma, on the Elbe, ranks next in population and commerce. Kiel, 
the capital of Holstein, is celebrated for its university. At £lsinon^ 
idl ships passing through the Sound, are obliged to pay toll to the kii^ 
ef Denmark. 

Islands The other islands are Langland, Falster, Laa- 

land, &c., in the Baltic ; and the Faroe Isles, and Iceland in 
tihe Atlantic. 

Straits. — The Sound, the Great Belt, and the Little Belt. 

KivERS ^The Elbe, which forms the southern boundary of 

Denmark; and the Eyder, which separates Holstein from 
Sleswick, and by means of the canal of Kiel connects the 
Baltic with the German Ocean. 

Capes — The Skaw^ in the north of Jutland. 

Foreign Possessions The islands of St. Thomas, Santa 

Cruz, and St. John, in the West Indies; Tranquebar and 
Seram|K>re in the East Indies ; Greenland in the Arctic Ocean ; 
and several forts and settlements on the coast of Guinea, in 
Africa. 

Continental Denmark, and particularly Jutland, forms a long con- 
tinued plain, with few eleyations, or rising grounds. The small river 
Evder IS the only one of importance ; but rivulets, brooks, and small 
laxes, are numerous. The climate is moist, but temperate, and gene- 
nlly healthy. The toil is in general fertile, and well adapted to 
pMtursge ; but in the north of Jutland there are larger barren tnMts 
^•verea with heath and sand. 

p3 
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HOLLAND. 

Holland* isboniuleil on the north and west by the German 
Ocean ; on the M)Uth by Belgium; and on the east by Hheoish 
l*ruH8in and Hanover. 

Its len^h from north to south ia KM) miles; and its breadth from eaft 
to west, [lU miles. Extent in square miles (including the Dutch por- 
tinn of Luxemburg and Limburg) 13,600. Populalioii iu 1841, 

The kinploin of Holland is divided into II prorinces: 

Provinces, Clnef Towns. 

KorLh Braliant, . . Bois-le-Duc, I>red&, Bergen- op-Zoom. 
(jhielderhuid, • , Aruheim, Nimefi^en, Zutphen. 

North Holland, • • Amsterdam, Leyden, Hiuirlem, Alkinaar, 

Hoorn, Helder. 
South Holland, . . The Ilat^e, Rotterdam, Delft, Dordreeht 

or Dort, Hflvoetslays, Briel. 
Zealand, • • • Middleburg, Flushing, Campvere. 

Utreclit, ... Utrecht, Amersl'ort. 

PneHland, . • • Leeu warden. 
Overyssel, • • • Zwoll, Devcnter. 
Groningen, . • • Groningen. 
Drenthe (Drent), . . Assen. 
Q, Duchy of Luxemburg, ^ Luxemburg, Maestricht. 

Chief Towns. — Amsterdam, the capital, on the Jmstelf is ona of 
the most commercial cities in Europe. The site of the citj is marshy, 
and the houses are built on pile:) r>r timbers, driyen deep into the earth. 
Rotterdam is next to Amsterdam in population and commerce. These 
cities are intersected in all directions by canals. The Hague ih a beau- 
tiful city^ and the seat of government. Leyden is celebrated for its uni- 
versity ; and Utrecht is memorable for its treaties.* Briel or HHkIU, 
is a handsome and strongly fortified town. The eaptore of the Briel is 
Aunotts in Dutch history. 

Islands Walcheren, South Bereland, North Bereland, 

Scbowen, Tholen, ftc.» which form the province of Zealand; 
and the Texel, Vlieland, Schelling, Ameland, &c., at the 
entrance of the Zuyder ZeeA 

* Holland^ called also the Netherlands. See note» pa{pe 65. 

* The Orand Duchy of Luxemburg is the Oerman territory of Holland. It 
consists partly ot Luxemburg, and partly of Limburg. It is detached from, the 
other Dutch poMesaions, and u surrounded by Pmssiai Belgium, and Ftanee. 
The weatem part of Limburg belongs to Holland, and is connected with it on 
the south-east. 

* One in 1679. iraltiog the Seren United ProTlnces against the Spaniards i 
and another <n 1719^ terminating the wan of the Spanisb snooemioa. 

* The Zuyder Zee was formerly a large inland lake (the Flewo of the an- 
eientaX through which tbe Rhine passed on its way to the ocean, between the 
ialandfl of Vlieland sad Ter Schelling ; but, in the eourae of time, the sea made 
groat inroads o^ the land, and at length totally sabmoiged all tlttt part of tbe 
eo«Btry which joined the pxoTince of HeUaad to tlMM of Gaelderlaad aaA 
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Seas AND Bats — Zuyder Zee, Haarlem Mer, LauwerZee, 
and Dollart Bay. 

Rivers The Hliine, with its branches, the Waal, Tssel, 

and Leek ;* the Meuse or Maese, the Scheldt or Escaut, &c. 

Foreign Possessions. — In the West Indies, Cura^oa, 
Buen Ayrc, St. Eustatius, and part of St. Martin ; in the 
East Indies, Java, and the Moluccas or Spice Islands; in 
South America, Surinam ; and in Africa, £1 Mina, and several 
small forts on the coast of Guinea. 

I/oUandf as its name implies, is a low flat country. In fact, tho 
greater portion of it is below the level of the sea, from which it is only 
preserved by enormous dykes or embankments.^ Viewed from an emi- 
nence, it presents the appearance of a vast plain, intersected by innu- 
merable canals, which not only drain the country, but render it navi- 
gable in all directions. The tune monotony of the prospect is however 
relieved by the rich and verdant appearance of the country, interspersed 
with comfortable farm-houses, neat cottages, and elegant villas. The 
•tcene, too, is enlivened by the number of boats and ships which seem to 
be sailing through the country, amid trees and villages. 

The CLIMATE in the south is mild, but in the north moist and foggy 
and in winter very cold. At this season the canals are generally froztra 
over, but they are still used as modes of travelling. The people skate 
along them with surprising rapidity, and it is quite usual to see country 
^irls proceeding to market in this way with baskets of eggs or other 
articles on their heads. 

The Dutch are as remarkable for their enterprise abroad as they are 
for industry and perseverance at home. Their COMMERCE extends to 
all parts of the world; and their manufactures are extensive and 
valuable. The fine linens of the south, and the earthenware of the 
north have long been celebrated. 

HISTORICAL SKETCH. 

In the time of the Romans HolUmd was inhabited chiefly by the 
Batavii and Frisii, After the fall of the Roman Empire it was seized 
Ly the Goths and other northern hordes, who divided it into several 
petty states. It was conquered by Charles M artel in the eighth cen< 
tury, and subsequently formed a part of the dominions of Charlemagne. 

* The Rhine, on its entnnoe into Holland, throws off two branches, the 
Waal, which anites with the Maeoe, and the Ytiel^ which falls into the Znydef 
Zee. The Rhine further divides itself into the Leek, dee., and at length ^nds 
tts way into the sea near Leyden, after having been nearly lost in the sands. 
The Soheldc receives the Lys at Ghent ; and the Maese the Sambre, at Namur. 
No oountry in Europe, in proportion to its extent, has so many rivers aa Holliuid* 

k The dykes are generally 30 feet high, and 70 feet broad at the bottom. 
They are made of olay, fenced on the land ride with wood and stono, and next 
the sea with mats of rashes or flags, or with sea-weed, which is found to be the 
b<'st protection against the waves. There ere men whose constant bnainese it 
to keep them in thorough repair. Bat, notwithstanding every preoaution, the 
sea sometimes breaks in and inundates the neighbourhood. In 1568, some 
of the islands of Zt<aland, a great part of the ooast of Holland, and almost 
All Friealand, were laid under water. In this Inaadatlon 79 villafss weie 
ieateoyed, and more than 30,000 persons drowned. 
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From the tenth to the fourteenth century the Netherlands were dhrideA 
into many petty Bovereignties, under the dukes of Brabant, the counls 
of Holland and Flanders, &c. In 1383, bj marriages and otherwise^ 
the whole became subject to the dukes of Burgundy; and subsequently 
to the house of Austria ; and thence it passed into the possession of 
Spain. In 1579, seven of the provinces threw ofiF the yoke of Spain, 
and formed themselves into the '* Republic of Holland, or the Seven 
United Provinces," under a supreme magistrate, called the Stadtholder 
or I>efender of the State. The seven united provinces were Holland, 
Friesland, Groningen, Overyssel, Utrecht, Gnelderland, and Zealand, 
'i he other ten provinces remained subject to Spain till transferred to the 
Gerinan brancn of the house of Austria in 1700. See note on Belgium, 
page 231. 

BELGIUM. 

Belgium is bounded on the north by Holland ; on the west 
by the German Ocean ; on the south by France ; and on ibt 
east by Khenlsh Prussia. 

Its length, from east to west, is about 150 miles ; and its breadth, 
from north to south, is about 120 miles. Extent in square miles, 
13,214. Population about 4 millions. 

Belgium consists of the southern provinces of the late king- 
dom of the Netherlands, with a portion of the Ducliiea of 
Limburg and Luxemburg. 

Provinees, Chief Towns. 



South Brabant, 
Antwern, 
West Klanden, 
Fast F'landers, 
Hainault, 
Liege, . • 
Namur, 
Belgian Limburg, 



. Brussels, Louvain, TirieuMmt. 

• Antwerp, Mechlin or Malines. 

. Bruges, Osteud, Courtray, Ypres. 

. Ghent, Alost, Ondenarde, Dendermondew 

. Mons, Toumay. 

. Liege, Verviers, Spa. 

. Namur, CharleroL 

. Hasselt, St. Tron, Tou^prea. 

Belgian Luxemburg, . Arlon, Bastogne. 

Chief Towns. — Brussels, the capital, is one of the most beautifol 
eities in Europe. It is fjamous for its manufisctures, particularly of lace 
and carpets. Jntwerp is the most commercial place in Belgium, and 
was formerly the first city in Europe for commerce. O'heni ranks 
next to Antwerp in commerce and importance. Liege is noted for its 
university, and extensive manufactures. Brmgee is an- important cchd- 
■wrcial city. Ostend is the principal, and almost the only port of con- 
sequence in Belgium. Mon$ and Namur are imp6rtant and strongly 
fortified towns. Louvain is the principal university in Belgium. About 
seven miles to the south of Brussels, on the edge of the Forest <A 
Soigne, is the Tillage of Waterloo. 

Biters — The Scheldt or Escaut, with its tributaries, the 
Lys, Haine, Dender, and Dyle ; the Maese or Meuse, with its 
tributary! the Sambre. 
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In Belgium the face of the country is generally level, but it oooaaoii- 
Blly presents a pleasing variety of gentle eminences. It is traversed by 
•anals, but they are less numerous than in Holland. 

The CLIMATE is mild, but inclined to moisture. The SOIL is is 
general fertile, and so highly cultivated, that Belgium has been called 
the €rarden of Europe. 

The MANUFACTURES of Belgium are numerous and important Those 
ef lace, cambric, and woollen, are celebrated. Its commebcb was for- 
merly important, bat it has greatly diminished.* 

SWEDEN. 

Sweden is bounded on the north hy Norwegian Lapland ; en 
the west by Norway, the Cattegat, and the Sound ; on the 
south by the Baltic ; and on the east by the Baltic, the Gulf 
of Bothnia, and the River Tornea. 

Its length from north to south is about 1,000 miles ; and its average 
breadth, &om east to west, is about 200 miles. Area in square mileS| 
about 170,000. Popuktion m 1839, 3,109,772. 

Sweden comprises three great divisions, formerly called 
lungdoms, which are subdivided into 24 lans or government! 

Great Dwisums, Chitf Tomu, 

Sweden Proper, . STOCKHOLM, Upsal, Ckfle. 

Gothland, . . Gottenburg, Garlscronay Nonrkoping, Gklmur. 

Norrland, including 

West Bothnia, ana 

Swedish Lapland, To^lei^ Umei^ Hemonnd. 

Chief Towns. — Stockholm,^ the capital, ii built on several small 
ishmds and peninsulas, at the junction of Lake Mcelar with the Baltic. 
It has a safe and capacious harbour, and extensive teade. Its arsenal is 
fiunous. Gottenburg, on the Cattegat, zanks next to Stockhobn for 
commerce and population. Upaal is celebrated for its university.* 
Carlscrona has considerable trsidey and is the principal station of Uie 
Swedish navy. Fahlun is noted for its cimper mines. Norrkoping and 
G^ are places of considerable tntde. (kdmar is fiunous as we place 
in which tne treaty for the union of the three kingdoms was concluded 
in the year 1397. 

* After the time of Charlemagne, Belglnm, or FleDden. as It was then 
called, beoama mibjeet to the oounts of Flandcm ; next to the dakes of Bor- 

fiindj ; and Bubaequentlj to the houe of Austria. Napoleon annexed it to 
ranoe in 1795, but it was in 1814 taken from Franoe, and Joined with Hol- 
land, to form the kingdom of the Netherlands. This kingdom was broken «p 
bf the Resolution in 1830 into the present kingdoms of Belgium and Holiandl 
k Stockholm. — The name giTon to this city evldentlf refers to its position, 
and the mode in which it must haTe been built. Hobn signifies an island, 
formed bv a river, and stodt is another form of the word §UUt9. In such sites, 
the fonndationa of buildings are supported by ttakn or timbers driven into the 
•Bith. See the obserration on Anuttrdam, page 238. 

* U is from the observatory of Uptai that the Swedish geographflse leekss 
loQgitnde. 
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The soil of Sweden h in general very unproductive f and learcetv 
one-twentieth part of the country is canaUe of coltivation. The chief 
wealth xa derived from its mines * ana forests. Its fiJieria are alse 
extensive and valuable. 

HISTORICAL SKETCH. 

Sweden was originally occupied by the Fina, and afterwards by the 
GothSf &C. Hence the names FinmaHc,^ Finland, Gothlandf Gotten' 
hurgy^ &c. In 13ii7, it was, with Norway, uniusd to Denmark under the 
celebrated Danish Queen Margaret. It remained subject to Denmark 
till 1523, when it recovered its independence under the lamons Ghis- 
tavus Vasa. Among the succeeding monarchs, Gustavus Adolphus^ 
and Charles XII., were the most celebrated. In 1810, Bemadotte, one 
of Napoleon^s generals, was elected king; and in 1814, Norway was 
wrested from Denmark by the Allied Sovereigns, and added to Swedeit 

NORWAY. 

Norway is bounded on the north by the Northern Ocean ; ott 
the west by the Northern and Atlantic Oceans ; on the sontb 
by the Skager Back ; and on the east by Sweden. 

Its leneth from the Naze to NordkUn is upwards of 1,000 miles ; vaA 
its breadth, from east to west, varies from oO to 250 miles. Area in 
square miles nearly 122,000. Population about 1,200,000. 

Norway may be divided into Norway Proper or Southern 
Norway, and Norrland or Northern Norway. Norway Proper 
contains the four provinces of Aggerhuus cur Christiania, 
Christiansand, Bergen, and Drontheim. Norrland comprises 
that part of Norway north of Drontheim, with Finmark ot 
Norwegian Lapland. 

Provinces, Chutf Towns. 

Aggerhuus or Christiania^ Christiania, Frederickshall, Frederickstadt, 

Kongsberg, Drammen. 

Christiansuid, . . Christiansand, Stavanger. 

Bergen, . . • . Bergen. 

Drontheim, . . . Drontheim, Rosraas. 
Norrland, Finmark or 

Norwegian Lapland, . Tromsoe, Hammerfest, Wardhnus. 

Chief Towns. — Ckristianiaf the capital or seat of government, is the 
best bailt town in the kingdom, and has extensive eommerce. Beraen 
is equ^ in population, and more comuMrcial, and is usually regarded as 
the capital* Drontheim or Tronyem, the ancient capital, and residence 

* The utonal produoe of the mlnee of Sweden is about 100,000 tons of iroi^ 
1,900 touB of copper, and 1,000 lbs. of sUrer. The best iron is procured from 
the mines of Dsnnemora, SO miles north firom Upaal ; and the most celebrated 
coppor luiaes are at Fahlnn, in Daleoarlia. 

* Finmark, — That is, the boundary (ntar^) oi oottntry of the Fhu, Com- 
pare Dmmari^ (of the Danes.) 

* GoUf-nbw^. — That is, the stronghold or town /burg) of the Goths, The 
pfseeiit king of Sweden* at his recent aonession to the throne, was proclaimed 
** King of Sweden and Korwaj, and of the GnUu and VandaU." 
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of the Norwegian kings, is » place of considerable commerce. Th« 
other towns of Norway are rery small ; as KongAergf noted for its 
silver mines; Frederiacshallj at the siege of which Charles XII. -was 
killed, &c 

Islands. — The Loifoden Isles and Mageroe on the north; 
Hitteren and Vigten Isles on the west, &c. 

Bats. — ^West Fiord and Drontheim Bay on the west ; and 
Christiania Bay on the south. 

Mountains The Dovrefleld and Kolen Mountains, be- 
tween Norway and Sweden ; and the Langefield Mountains, 
between Aggerhuus and Bergen. 

KivERs — The Glommen, Drammen, and Louven, into the 
Skager Rack; and the Tana and Altcn, into the Northern 
Ocean. 

liAKEs — Miosen, Hands, Tyri, Foemund, &c. 

Norway is a rugged and mountainous country, possessing, 
however, numerous valleys, and large tracts, of great fer- 
tility, particularly in the south.* A rugged chain of moun- 
tains separates it from Sweden ; and the coasts are indentetl 
wiih fiords or inlets of the sea, and covered with rocky islands. 
The scenery is more diversified than Sweden with mountains, 
forests, valleys, lakes, rivers, precipices, and cataracts. The 
climate resembles that of Sweden ; but it is neither so cold ii> 
winter, nor so warm in summer. 

The chief wealth of Norway is derived from its mines,^ forests, and 
<bheries. Its rocky coasts and islands are inhabited by numeroas birds 
which supply the eider-down of commerce. 

Among the Loffoden Isles is the celebrated and dangerous whirlpool 
called tbe Malstrom. 

The Norwegians are a simple, but a brave, frank, and hospitable 
people. Education is in a backward state, but efforts are making to 
promote it. Most of the peasantry manufacture their own clothing, 
tools, and fumiture. 

HISTORICAL SKETCH. 

Norway was originally peopled by the Fina and Laps^ who in aftei 
times were driven to the northern extremities by the Goths. In 875, 
Harfiiger or the Fair-haired, united the petty states of Norway into 
one monarchy, and from that period (except durine the time it was 
subject to Canute the Great, in 1028), it was governed by its own kings 
till the year 1397, when it was annexed to Denmark by the famous 
Union of CSalmar. In 1814 it was annexed to Sweden by the Congress 
of Vienna ; but it is still a distinct kingdom, and governed by its own 
laws. 



* Soaroe one hundredth part of the country is under, or is» perhaps, eapaMe 
•f enltivation. 

^ The iron-miaes of Arendal, the eovper-mlnes of Raiaas, and the aHvi^ 
minis of Kongsbeig, are the most pradnetive 
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LAPLANDl, 

Lapland occupies the northern extremitj of Earope. 
Though partitioned among Norway, Sweden, and Russia, it 
is considered as one country, on account of the peculiar cha- 
racter and habits of the people. The population of the whole 
of Lapland amounts to about 60,000 ; but the Laplanders them- 
selves do not amount to more than 9,000. The other occupants 
are Uussians, Swedes, and Norwegians. 

The chief towns are Tomea in Swedish, and Kola in Russian Lap- 
hmd. But the Laplanders generally live in huts, or lead a wandering 
and barbaroos life. They profeai Christianity, but they are very ignorant 
of the Scriptures, and retain many Pagan superstitions. They are 
dwarfish in stature, seldom exceeding four feet in height. 

The chief wealth of the Laplanders is the rein-deer. In the wintei 
they carry on some traffic with the Swedes at Tomea, and other places 
on the Gulf of Bothnia. They exchange, at this season, skins, fiiis, 
drieil Hsh, venison, and gloves, for flannel, cloth, hemp, copper, iron, 
and various utensils, but particularly for spirituous li(j[uors, meal, salt, 
and tobacco. 

GREECEi. 
Grekcb is bounded on the north by Turkey ; on the west and 
south by the Mediterranean ; and on the east by the Archi- 
pelago. 

(ts leng:th, from Cape Matapan to its extreme northern boundary, is 
Dearly 181) miles ; and its breadth, from Cape Clarenza to the coast near 
Marathon, is al>out 150 miles. Area in square miles about 17,000. 
Population nearly one million. 

Greece comprises three great divisions, namely, Hellas or 
Continental Greece, called also Livadia; tlie peninsula of tha 
Morea *. and Euboea or Negropont, and the other islands. 

In 1833 the whole country was divided into ten nomoi or nomaresJUes, 
five of which are in the Morea, three in Hellas, and two are made up of 
the islands. 

Nomarekiet. C^ief Towkm, 

Hellas : 

Attica and Bosotia, . Athens, Thebes, livadla. 

Locris and Phocis, . . Zeitoun, Saiona. 

Acarnauia and Etolia, • Missolonghi, Lepanto. 

Morea : 

Areolis and Corinth^ . Nauplia, Hydra„ Azgos, Corintfi. 

Acnaia and EUlis, • • Patras. 

Arcadia, • • . Tripolitza. 

Messenia^ . . . Modon, Navarino. 

Laconia, • • . Mistra. 

Islands : 

Eubcea and N. Spoiadei^ Chalcia or Egripow 

Cydades, • • • Hermopolia. 
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Cmttef Towns. — Athens, the capital, is a mean town, but interesting 
from its ancient name and splendour. It still contains many relics of 
its former magnificence. Nauplia (or Napoli di Romania), the late 
eapital, is the best built town in Greece, with a fine harbour and a for- 
tress. Tripotitza was the residence of the Turkish Pacha, and the 
capital of the Morea. The Turks razed it to the ground, but it is again 
tax important town. Hydra, on the island of the same name, is the 
largest and most populous town in Greece. The Hydriot sailors are 
noted for their skiu and intrepidity. Patras is noted tor its commercial 
activity. Missotonghi is memorable as the place where Lord Byron 
died. Mistra is near the site of the ancient Sparta. 

Islands Negropont, Skyro, Ispara, Egina, Salamis, 

Poros, Hydra, Spezzia ; the Cyclades, tlie principal of wliich 
are Andro, Tino, Micono, Zea, Syra, Naxia, Paros» Anti- 
paros, Milo, Santorini, Nio. 

Gulfs. — Patras, Lepanto, Egina, Nauplia, &c. 

Capes. — Colonna, Matapan, Maleo or St. Anpjelo, &c. 

Mountains. — Parnassus and Helicon, inlivadia; Taygetns 
or the Mountains of Maina, in the Morea. 

The surface of the country is beautifully diversified with mountains, 
valleys, and plains. The soil is, for the most part, very feitile ; an</ 
the CLIMATE is, in general, mild, delightful, and healthy, except in th4 
low and marshy tracts round the shores and lakes. 

Greece is capable of great agricultural improvement ; and its numer- 
oos bays and harbours render it admirably adapted for commerce. The 
Greeks are a lively and ingenious people, but they are accused of being 
deceitful and treacherous. These vices were naturally engendered by 
the tyranny and oppression of the Turks. But now that they are no 
logger slaves, it is to be hoped that they will prove themselves worthy 
of .^eedom, and of their ancient name. The heit>ism displayed by many 
of them in their late struggles with the Turks was worthy of the best 
days of Greece. 

The monarchy established in Greece is under the protection of Eng- 
land, France, and Russia. 

The national religion is the Greek Church, so called from having 
been established by the Greek emperors, the successors of Constantine 
the Great. 

IONIAN ISLANDS. 
The Ionian Islands, on the west coast of Greece, fonn a re- 
public under the protection of the British crown. 

These islands are Corfu, Paxo, Santa Maura, Ithaca, Ccpha- 
lonia, Zante, and Cerigo ; and the capital city is Corfu. 

The extent of this little republic in square miles is about 1,000; and 
fhepopulation in 1837 was 208,100. 

Tne inhabitants are a mixture of Greeks and Italians. They are in- 
genious and active ; and export considerable quantities of wine, oil, 
•nnges, lemons, and dried fruit. 

The government resembles that of England, with a commiaaoner at 
M head deputed by the crown. 
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TURKEY IX EUROPE. 

Turkey in Europe is bounded on the north by Austria and 
Russia; on the west by Dalmatia and the Adriatic; on the 
south by Greece and the Arcliipelago ; and on the east hy the 
Dardanelles, the Sea of Marmora, the Straits of Constanti- 
nople, and the Black Sea. 

Its length from Constantinople to the Adriatic is nearly 500 miles ; 
and its breadth, from the Dauu}>e at Belgrade, to the northern frontier^ 
is ahout 400 miles. Area in square miles, about 200,000. Populatioa 
about 10 millions. 

Provinces. Chief Towm, 

Bulgaria, . . . Sophia, Schoumla, Varna. 

Bosnia and Croatia, . Bosna-Serai, Trawnik, Mostar. 

Albania, . . . Janina, Duiazzo, Scutari. 

Mact-donia, . i » Salonica, Seres. 

Thessaly, • • . LArissa, Tricala, Pbarsalia. 

Roumelia, . . . CoNSTAirriNOPLE, Adrianople, Fhilippo- 

polls, Gallipoli. 
Tributary/ Provinces. 

Moldavia, . . . Jassy, Galatz. 

Wallachia, . . . Bucharest, Tergovist. 

Servia, .... Belgrade, Semendria, Nisea. 

Chief Towns. — Constantino]^^ the capital of the Mahommedu 
world, was founded by Constantino the Great, in the year 330 ; firom 
which period till it was taken by the Turks in 1453, it was the capital 
of the Roman empire in the East It is beautifully situated, ana its 
harbour is one of the finest in the world. It contains many ^lendid 
and graceful-looking buildings, which five it a magnificent appearance 
from without ; but its interior falls far wort of its exterior beauty. The 
houses are in general low and badly built, and the streets, with few 
exceptions, are narrow and dirty. Adrianople is the second aty in im- 
portance and population, and was formerly the capital of the Turkish 
empire in Europe. It is called after the Emperor Adrian. Sopkkt or 
Trtaditza, ranks next in importance. It is badly situated, and has a 
mean apjiearance. Belgrade is strongly fortified, and is famowi as the 
scene of desperate battles and obstinate sieges between the Austriaas 
and Turks. Bucharest^ the capital of Wallachia^ is a flourishing towXL 
Salonica, the ancient TliMsalonica, is the next to Constantinople in 
commercial importance. Sdioumla is a strongly-fortified and important 
town. Vamti, 47 miles east from Schoumla, is also a strongly- fortified 
town. It was taken by the Russians in 1828. 

Islands — In the Mediterranean, Candia, the ancient Crete ; 
in the Archipelago, Bliodes, Scio, Lesbos or Mjtelene, L«n- 
nos, Patmos, &c. ; in the LeTant, Cyprus. 

Seas and Straits. — The Axchipelago, the Sea of Har- 
mora, the Dardanelles, the 3traits of Constantinople. 

GcLFs — ^The Gulf of Arta, Yolo Salonica, &e 
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Mountains The Haemus or Balkan, Rhodope. Athoa, 

Olyuipus, Ossa, Pelion» Pindus. 

Rivers.— The Danube, Save, Pruth, Maritza, &c. 

The SURFACE of the country, generally speaking, is mountainous, but 
diversified with rich and beautiful valleys, and extensive and fertile 
plains. The climate is, in general, delightful, but the country is some- 
times visited by the plague. The SOIL is very rich, but agriculture, 
'ike every other art and science, is despised and neglected by the Turks. 

Manufactures and commerce are in a neglected state, and chiefly in 
the hands of foreigners. 

The Turks have the character of being haughty, revengeful, and cruel, 
"vices to which their blimi and bigoted attachment to their own religion, 
and their hatred and intolerance of others, naturally lead. They are 
found, however, to be ho:<pitable in their intercourse with strangers, and 
foir, and honest, in their dealings. They are erave in their aspect and 
deportment, and exceedingly indolent in their habits. 

The Turks are almost wholly uneducated. Popular education consists 
chiefly in being able to read the Koran; and the knowledge of their 
learned men amounts to little more than to an actiuaiutance with its 
dogmas and ordinances. In fact, the Koran may be said to embrace their 
•vligion, laws, and literature. The arts and sciences they regard with 
contempt and aversion, as the attainments of what they call the infidel 
•world ; and painting and statuary are entirely prohibited as profane imi- 
tations of the works of the Creator. 

The government of Turkey is a despotism of the worst kind,» but its 
rigours have been mitigated of late years through the influence of its 
(European connexions. Its power, which once threatened to enslave all 
Europe, has long been on the decline, and, in fact, is only kept from 
dissolution by the mutual jealousies of the Great European Jrowers. 
Its dominion in Africa may be said to have passed away ; and in Europe 
it has lost Greece, ^ind its power over the provinces of Servia, Mol- 
davia, and Wallachia, is little more than nominal. In Asia, too, its 
ijower is greatly circumscribed. But for the armed interference of the 
Christian Powers of Europe, particularly England, the whole of Syria 
would lately have been wrested from the Sublime Porte. 

HISTORICAL SKETCH. 

The Turks are of Tartar origin. About the year 800, they took pos- 
session of a part of Armenia, which was called from that circumstance 
Tktrhomania. They afterwards extended their conquests over Syria, 
Asia Minor, Egypt, and Europe. In 1360, they took Adnanople, and 
in 1453, Constantinople, which put an end to the Roman empire in the 
East. The conquest of the Crimea and Morea soon followed ; and in 
144U, they captured Otranto in Italy. Rhodes was taken in 1522 by 
Soliman the Magnificent, the terror of Europe; and in 1529, Buda. 
In the same year Vienna was besieged, but it was saved by the advance 
of Charles V. In 1683 they again attacked Vienna with an army of 
200,000 men, but were repulsed with great slaughter. 

* Chateaubriand describes the goyemment of Turkey as a despotism tenr 
pered bjt regtolde. 
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ASIA. 

Asia is the largest, the most popnlous, and in many respects 
the most interesting of the great divisions of the globe. It 
was here that the human race was first planted; and here 
occurred almost all the interesting events recorded in tlic 
Bible. Ilere, too, tlie great empire« of antiquity rose and 
fell ; and from Asia the elements of society, civilization, and 
learning, were spread over the other divisions of the earth. 

Asia is bounded on the north by the Arctic Ocean, on the 
east by the Pacific Ocean, on the south by the Indian Ocean, 
and on the west by Europe, the Mediterranean and Red Sea.* 

Its length, from the western extremity of Asia Minor (Cape 
Baba) to the eastern coast of Corea, is about 6,000 miles ; and 
its breadth, from the southern extremity of Malacca to Cape 
Severo or Taimura in Siberia, is about 5,300 miles. 

Its AREA may be estimated at about 16,000,000 of square 
milc«» and its population at about 400,000,000. 

GENERAL DIVISIONS.^ 

Siberia, or Asiatic Bussia, extends over the entire north oi 
Asia. 

The south of Asia, like the south of Eiirope, consists of three 
\ reat projections or peninsulas, which comprise Arabia, India 
within the Ganges, or Hindostan, and India beyond the Ganges, 
or Chin-India. 

In the middle regions of Asia, to the west, are the Turkish 
dominions, including Asia Minor, Armenia, S^Tia, and the 
Holy Land ; and to the south-west , Arabia, Persia, and Afgha- 
nistan. In the centre, are Independent and Chinese Tartary; 
and to the east, the vast and populous empire of China. 

Near the eastern coast is the insular empire of Japan, cor« 
res])onding to the British Islands on the west coast oi Europe. 

China. — The area of Cliina and its dependencies may be 
estimated at about equal to a third of the whole continent * 
and thQ population at about 170,000,000. 

Hindostan. — This vast and important country is, with feii 
exceptions, either subject to, or under the influence of British 
doniiuion. 

The independent states are Lahore, Nepaul, and Sinde. 

The other European settlements in Hindostan are of little 
importance, namely, oneof tlie Portuguese at Gk)a; two of ^e 



* It («xtend8 from 1* 20' to 78* north latitude, and from 26* east to l?(f vest 
longitude. 

* Rofcr to ]Mve 126 for a dosoription of the great natural diTiaiona of Alia. 
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Frencli at Chandemagore and Pondicherry ; and two of the 
Danes at Tranquebar and Serampore.^ 

India beyond the Ganges is divided into Assam, Birmah, and 
Malacca, on the west ; Siam in the middle ; and on the east 
tlie empire of Annam or Tonquin, which occupies the whole of 
the eastern part, including Tonquin, Cocliin-China, Siampa, 
and Cambodia on the coast, and Laos in the interior. The 
British have considerable influence in Assam, Birmah, and 
M alacca. 

ESTIMATE OF THE EXTBITT, POPULATION, AND CAPITALS OF THE 
PRINCIPAL COUNTRIES IN ASIA. 



Stotei. 


English 
■qnare miles. 


Population. 


Pop. to 
iquara mile. 


Gapitab. 


Afghanistan, 


400,000 


7,000,000 


17-6 


1 
Cabal. 


Annam, Empire of, . 




120,000 


10,000,000 


83 


Hu£. 


Arabia, • < 




1,000,000 


10,000,000 


10 


Mecca. 


Birman Empire, 






250,000 


8,500,000 


14 


Ara. 


Chinese Empire, 






• 5,350,000 


170,000,000 


32 


Pokin. 


Hinduiitan, . 






1,280,000 


134,000,000 


104-7 


Calcutta. 


Japan Empire, . 






260.000 


23,000,000 


96 


Joddo. 


Persia, 






450,000 


9.000,000 


20 


Tehoran. 


Russia in Asia, . 






5,500,000 


6,000,000 


11 


Tobolsk. 


Siam, . 






200,000 


4,000,000 


20 


Bankok. 


Tartary (Independent) 




400,000 


5,000,000 


12-5 


Bokhara. 


Turkey in Asia, . 


450,000 


12,000,000 


27 


Smyrna. 



Ghtna, . 
Hindostan^ 



PRINCIPAL COUNTRIES IN ASIA. 
Coutdries. Claef Toums. 

. Pekin, Nankin, Canton, Macao,^ Amoy, 



Foo-choo-foo, Ningpo, Sbanghae. 
, Calcutta, Madras, Bombay, Delhi, Agra, 
Surat, Benares, Lucknow, Lahore. 
India beyond the Granges, Ava, Rangoon, Bankok, Hue. 
Persia, .... Teheran, Ispahan, Shiraz. 
Afghanistan or Cabal, and Cabul, Candahar, Uerat^ Pesbawer. 
Beloochistan, . . Kelat, Kidje. 

Arabia, .... Mecca, Medina, Sana, Muscat, Mocba, 

Aden,o Jidda. 
Turkey in Asia, includUng 

Asia Minor, , . Smyrna, Burza, Trebizond. 
Armenia, . . . Erzeroum, Erivan,<* Van. 



* The extent of the whole of India possessed by the Portuguese, French, 
and Danus, has been estimated at 7,430 square miles, and the population at 
745,000. 

b Matao belongs to the Portuguese. It is on an bland in the bay of Canton. 

* jiden belongs to Britain. It is near the entrance of the Red Sea. 

' Erivan^ and the proTinoe of Armenia .in wliic^ it is situated, now beleaga 
to Russia. 
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CourUrieg, CkisfT^wms, 

Diarbekir and KurdistaD, Diarbekir, Mosul, Betlis. 

Iiak-Arabl, • • BagiUui, Bassora, UilUh. 

8yriay . . . Aleppo, Tripoli, D^masciu, Acre, BiaTroii^ 

Autioch, Siduu ur Saida^ Tyxe. 

Palestine, ... Jerusalem, Jaffa, Gaza^ 
Russian Asia, . . . Astrachan, Tobolsk, Irkntak, llflis.* 
IndfrkcMulent Tartarj, . Hochara, Kokan, Samarcand, Kbi'va, Balkh. 
Chinese Tartary, . • Caahgar, Yarkand. 
Thibet, .... Lassa, Lodak. 
jHpan IsleSy ... Jeddo, Miaco, Matanud. 
CcyloQ, .... Gandj, Colombo, Trincomalee. 

BE A 8, OUXFS, BATS, AND STRAITS. 

Seas The principal seas of Asia are, the Bed Sea, the 

Arabian Sea, the Chinese Sea, the Yellow Sea, the Sea of 
J:ipan, the Sea of Okhotsk, the Sea of Kamtschatka ; the Bay 
of Bengal ; the Persian Gulf, the Gulf of Slam, the Gulf of 
Ton(]^uin ; the Straits of Babelmandeb ; the Straits of Ormuz, 
Behring's Straits ; and the Straits of Malacca, Macassar, and 
Sunda. 

ISLAimS, PENINSULAS, CAPES. 

The principal islands belonging to Asia are, the Japan 
islands, the Philippine Islands, Ceylon, Borneo, Sumatra, 
Java, Celebes, the Moluccas or Spice Islands; the Chinese 
Islands, Hainan and Formosa; Saghalien, Loo Choo, the 
Laccadiye and Maldive Islands, the Andaman and Kicobar 
Islands, the Kurile Isles, the Aleutian or Fox Islands. 

Peninsulas Hindostan, Malacca or Maiaya, Cambodia, 

Corea, and Kamtschatka. 

Capes. — In the north of Asia, Cape Taimura or Severo, 
North Cape, East Cape, Cape Lopatka, in Kamtschatka; 
Cape liomauia, south of the Eastern, and Cape Comorin, 
south of the Western Peninsula of India. 

UOUNTAINS, RIVERS, LAKES. 

Mountains. — The principal mountains are, the Himalfths, 
the Altai, the Caucasus, the East and West Ghauts; the 
Taurus, the Lebanon, and the Ural ranges. 

Rivers The Kian^-ku or Yang-tse-kiang, the Hoang-ho, 

the Lena, the Yenessei, the Oby, the Amour or Saghalien, 
the Ganges, the Brahmaputra, the Irrawaddy, the Indus, the 
E'lphrates, the Tigris, the Gihon or Ozus, the Sihon or Jax- 
artes, and the Maykaung or Cambodia. 

Lakes — The Caspian Sea, the Sea of Aral, the Dead Sea, 
and Lake Baikal. 

• T^DlUt U thtt capital of OiMfffte. 
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AFRICA, 

Afsica 18 remiirkable for its vast deserts of burning sand, 
the ignorance anil barbarism of its inhabitants, and the num- 
ber and ferocity of its animals. Though some tniuntries of 
Africa, particularly Egypt and Carthage, were early distin- 
guished for civilization and commerce, yet it is at the present 
day the least known of all the great divisions of the globe ; 
and it is greatly to be feared that even the noble efforts* now 
making under the sanction of the British parliament to intro- 
duce civilization and Christianity into the heart of this great 
L'ontiuent, will, like all those that preceded them, be defeated 
tnf the nature of the climate, if not by the barbarism of the in- 
habitants. 

Africa is bounded on the north by tlie Mediterranean Sea ; 
on the south by the Southern Ocean; on the west by the 
Atlantic Ocean ; and on the east by the Red Sea ami Indian 
Ocean.* Its length from the Cape of Gotnl Hope to the 
Mediterranean is about 5,000 miles; and its brotuUh from 
Cape Verde to Cape Ouardafui is about 4,700 miles. Its 
AREA may be estimated at about 10,000,000 of square miles 
English, and its population at about d),000,000.« 

GENEBAL DIVISIONS OF AFRICA. 

1. The Barbart States, including the whole country 
north of the desert of the Sahara, and west of the 25th degree 
of east longitude. 

2. Th^ Sahara, or the Great Desert. 

3. The Region of the Nile, including Egypt, Nubia, 
with Don^ola and Sennaar; Abyssinia, Kordofan, and all the 
country drained by its affluents. 

4. NiGRiTiA, which may be subdivided into Soudati or 
North Nigritia, Central Nigritia, and Southern Nigritia. 

Soudan, or North Nigritia, lies between the Kong Moun- 
tains and the Sahara ; and is watered by the Senegal, Gambia, 
Niger, and the rivers flowing into Lake Tchad. 

Central Nigritia lies between the Kong Mountains and 
the northern shore of the Gulf of Guinea to the Bight of 
Biafra. 

* This allndos to the ncent expedition to A fries, wklch, to the grestngnl 
ef erery beneTulunt miad, hM been defeated, a* was here anticipated, by ths 
wCnTe of the olimate. 

It extends from 84* 52' south, to 37* 21' north latkode, and from IT nt 
west, to 61* SO' east longitade. 

* The population of Africa may be divided into seven distinct raoes, namely, 
Che Nnmidians or Moors, the Egyptians, the Nubians, the Abyssiniani^ the 
'^affkes, the Negroes and the Hottrntots. 
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Southern Nigritia iDclndes the countries fVom the Bight 
3f Biafra along the coast to Cape Negro, and inwardB to tha 
aources of the rivers flowing through it to the ctiast. 

6. Southern Africa, or the regions south of Cape Negro, 
on the west, and of the Zanibese river on tlie east. 

6. Eastern Africa, or the regions north of the Zambese 
river, round by the sea-coast to the confines of Abyssinia and 
the Gebel-el-Komri. or Mountains of the Moon. 

7. The Islands of Africa are, Madagascar, Bourbon^ Mau- 
ritius or Isle of France, the Comoro Isles and S(x.*otra, on the 
east coast ; and the Madeira, Canary, and Cape Verde Inlands* 
St. Helena, St. Thomas, Ascension, Goree, and Fernando Fa 
on the west coast. 

PRINCIPAL countries IN AFRICA. 

Countries, Chi^ Towns, 

Rgypt, .... Cairo, Alexandria, Suez.. 
Barbary, which includes 

Morocco and Fez, . Morocco, Mogadons ; Fez, Mequiuec. 

Algiers, . . . Algiers, Coustantina. 

Tunis, • . . Tunis, Susa, Cabes. 

Tripoli, . , Tripoli. 

Fezzan, . . Mourzouk. 

Barca, ... Dema. 

Nubia, .... Seumunr, DongoUk 

Abyssinia, • . . Qondar, Axunt 

Upper Guinea, . . Freetown) Benin^ 

Lower Guinea^ • . Loango, St. Salvador. 

Nigritia, • • • Timouctoo, Bomou. 

Cape Colony, . • . Cape Town. 

0BAS, Oini.F8, BATl^ AND irTRAIfS. 

Skas. — ^The principal seas of Africa arc, the Mediterranean 
and the Reti Sea; the Gulfs of Guinea, Sidra, and Cabes; 
Saldanha and Table Bays ; the Cliannel of Mozambique; the 
Straits of Gibraltar and Babelraandeb. 

Capes. — The principal capes are, the Cape of Good Ho^ 
Cape Bon, Cape Verde, Cape GuardafUi, Capes Spartel. Boja- 
dor, Blanco, Palinas, Three PorntBi Formosa, and Negro. 

Mountains The principal mountains are. Mount Atlas, 

tbe Mouninina of the Moon, the Kong Mountains, the Moulin 
tains of Lupata, the Mountains of Abyssinia, and Sierra LeoBH 

B^BR« The principal rivers are, the Nile, the Niger ot 

Qaorra« the Senegal, the Gambin, the Zaire or Conga^ iJm 
Coanza, the Orange Ri^r or Q«reep, and the Zambese. 

Lakes The principal lakiss ar^y T^eliBd^ l>eba or DibbUip 

Dembea, and Maravi. 
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AMERICA. 
Ahebica. or the New Worli], woa discorered in the year 
1493 b; Chriitopber Columbus, a Datire of Genoa. It is 
diatinguisbod ^m oil the other great diviaions of the globe 
bj the Bize and grandeur of its mountains, lakes, and rivers. 

America is bonnded on the nocth by the Arctic Ocean ; od 
tbesontbbj the Antarctic Ocean; ontheeastb? the Atlantic; 
and on the west by the Pacific Ocean. It is drrided bf tiia 
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Gulf of Mexico and the Caribbean Sea into two vast penin- 
sulas — one of wliich is called North, and the other South 
America. North and South America are united by the Isth- 
mus of Darien and Panama, which in one part is only twenty- 
eight miles across. The length of the whole continent from 
north to south is upwards of 9,000 miles.* The breadth of 
North Ajnerica, where broadest, is about 3,500 miles ; and of 
South America about 3,200 miles. 

The AREA of America may be estimated at about fifteen 
millions of square miles ; and the population at about fifty- 
fiye millions.^ 

GENERAL DIVISIONS OF NOBTH AMERICA. 

The northern part of North America, from the great lakes 
to the Arctic Ocean, is called British America, except a por- 
tion of the north-western extremity, which belongs to Russia. 

The middle regions, Ixom the Atlantic to the Pacific, belong 
to the United States. 

The southern parts, and the Isthmus, form the republica oi 
Mexico and Guatimala. 

« THE BRITISH POSSESSIONS. 
States, Chief Towns, 

I^biador, or New Britain, Nain Fort 

. York Fort. 

• Toronto, Kingston. 

, Quebec, Montreal 

. Fredericton, St. JobnV 

. Halifax, Pictou. 

. St. John*s. 

. Loaisbnrg, Sydney. 

Prmce Edwaxd^s Island, . Charlotte Town. 

THE UNITED STATES. 
WBW BROLAND, OR RORTHKRM BTATSS. 



Hudson^s Bay, 
Upper Canada, 
Lower Canada, 
New Brunswick, 
Nova Scotia, . 
Newfoundland, 
Cape Breton, 



BLune, • • 

Massachttsetts, 
New Hampshire, 
Vermont, . 
Rhode Island, 
Connecticut, . 



Augoflta, Portland, Bangor. 
Boston, Salem, Lowell. 
Concoid, Portsmonth, Dover. 
Montpelier, Burlington. 
Providence, Newport. 
Hartford, Newhaven. 



• From about the 72nd degree of north, to abont the 66th degree of south 
Ifttitude. 

b Of the -whole population of America, it may be estimated that about 
10,000,000 are Induns; 8,000,000, Negroes ;' 7,000,000 of mixed race; and 
80,000,000 Europeans or descendants of Europeans. 
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Siaiet. 
Mew York, . 
Peau^Wani^ 
New Jersey, , 
Delaware, . 
Maryland^ 
Vir^nia. 
Pistrict of Columbia^ 



New York, Albany. 
Philadelphia, Pituborg. 
Newark, Tientoa. 
Wilmington, Dover. 
Baltimore, Annapolis. 
Richmond, Norfolk. 
Washin^on, Georgetown. 

apin-HRflM OTATRS. 

Raleigh, Newborn. 
Charlestown., ColumbiiL 
Savaouah, AngH«ta. 
Mobile, Tuscaloosa. 
Tallahaeee, St. AugoBtlttK. 

WRSTVRN 8TATSS. 

Cincinnati, Columbus. 

Lexington, Louisville. 

Nashville, Enoxville. 

IMroit. 

Indiaiiopolis, Yiacennes. 

Chicago, Tandalia. 

St. Louis, JeffenoB. • 

Little Rock. 

Natchez, Jacksoiju 

New Orleans. 

Galveston, Austin, Houstoa. 



North Carolina, 
South Carolinay 
Georgia, 
Ala^2i.may 
f ioRoay • 

Ohio, 

Kentadcj, 

Tenessee, 

Miehigan^ 

Indiana, 

Illinois, • 

Missouri, 

Arkansas, 

MlssissipiM, 

Louisiana, 

Texas, . 

Oregon,orWestemTerritory,Astoria. 

LATE SPANISH POSSESSIONS, NOW REPUBLICS. 

Mexico Mexico, Tera Cmz, Acapulco. 

Guatimala, . . .St. Salvador, Guatimala, Leon. 

BATS, GVLVSv ANB STRAITS. 

The principal bays, gulfs, and straits of North AmentA 
are, Baffin's Bay, Hudson's Bay, Bay of Fundy, Chesapeak 
Bay, Bay of Honduras, Bay of Campeachy, Delaware Bay, 
Gulf of Mexico, Gulf of St. Lawrence, Gulf of CalifbmiB, 
Davis' Straits, Hudson's Straits, Behring's Straits, Banow^b 
Straits, Straits of BcUeisle ; and Nootka Sound. 

The principal iskmds ave, the West Indies, the Bafaanat^ 
the Bermudas, Newfoundland, Cape Breton, Prince £dward*s» 
Anticosti, Long Island, Rho<ie Island, VancouTcr's Island, 
Queen CharliHtc's Island, Oreemlaad, North Georgian* Blel- , 
▼ille, and Bathurst Islands. 

l^NiNsuLAs — NoTa Scotia, 7ioxlda« Yucatan, Califorpiiw 
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Capes. — Gapee Farewell, Chidley, Hatteras, Sable, 81 
Antonio, Lucas. 

Mountains The Bock7 Mountains, the Apalachian of 

Alleghany Mountains, the Mountains of Mexico, Mount St. 
Slias, Mount Fairweather, &e. 

BivERs The Mississippi and Missouri, the St. Lawrence, 

the Arkansas, the Kio Bravo or del Norte, the Mackenzie 
Biyer, the Ohio, the Ued Riyer, the Tennessee, the Columbia, 
t|ie Coppermine Riyer, Sec. 

Lares — Superior, Michigan, Huron, Erie, and Ontario; 
Great Bear Lake, Great Slave Lake, Lake Athabasca, Win- 
nipeg, and Nicaragua. 

OSNEEAL DITiaiONS OF SOUTH AKBSICA.. 

The northern parts of South America comprise Colombia, 
which contains the republics of New Granada, Ecuador or 
Equator, and Venezuela; and Guiana, in which the English, 
French,' Dutch, Spanish, and Portuguese, have settlements. 

The eastern part forms the vast Portuguese empire of Brazil; 
and on the western coast are Chili, Peru, and BoUvia or Upper 
P«ru. 

The inland portion between Brazil, Bolivia, and Chili, com 
prises La Plata, or the Argentine Republic, Paraguay, and 
Banda Oriental or Uruguay. 

The southern extremity, from tiie Pampas of La Plata to 
Cape Horn, is called Patagonia. 

i3etween the two continents are the West Indies, or the 
Columbian Archipelago. 

Staiea. Chief Toum. 

Colombia, which inelades 

New Ghaiiada, • . Santa Pe de Bogota, Carthagena. 

Venezaeia, . . . CaracGaa, Cumana, Truxiilo. 

Ecuador or Bqaator, . Quito, Guayaquil, Caea^a. 
firit Ghiiana, or Demerar% Georgetown. 
Essequibo, and Berbice, New Amsterdam. 
Borinam or Datcb Uulana^ Panunariba 
French Guiana, . . Cayenne. 

Biaiil, .... Rio Janeiro, Bahia or 8t Salvador. 
Peru, .... Lima, Cuzco, Callao, Truxiilo. 
Bolivia or Upper Pern, • ChuquiBaoa. Potosi, La Paa, Santa Cms. 

ChiU St Jago, Valpareisa 

la Plata, . . . Buenos Ayres, Cordova, Saate Fa. 
Ptsrapav, . . Assumption, New Goimhia. 

Banda Oriental or Unigaay, Monte Video. 

ISLANDS. 

The principal island^ of South America are, the FalUaod 
I^an<ls. TerrH del Puego, South Georgia, Sandwich I^nd, 
New South Sht>tiand istaods, Juan Fernandez. Galapagos, 4c 
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Capes Gape St. Roque, Cape Horn, Cape Blasoo» Cape 

Vela, &c. 

SEAS, GULFS, BATS, STBAITS. 

The principal seas, gulfs, bays, and straits are, the Carib- 
bean Sea, the Gulfs of Darien, Maracaybo, Guayaquil, All 
Saints' Bay, Bay of Panama, the Straits of Magellan, and 
Straits of Le Maire. 

Mountains The Andes or Cordilleras, and their subor- 
dinate branches; as the Chain of Venezuela, the Chain ot 
Chiquitos, tiie Mountains of Brazil and Paraguay. 

Rivers The Amazon, the La Plata, the Orinoco, the 

Magdalcua, the Madeira, the Francimx), &c. 

Lakes ^Titicaca in Boliyia, and Maracaybo in Colombia. 

BSTIMATB OF TH£ EXTENT AND POPULATION, WITH THE CAPITALS, OP 
THE PRINCIPAL COUNTRIES OF AMERICA. 



States. 


English 
square mika. 


Population. 


Capitak. 


British America,* - 


3,000,000 


3,250.000 


Quebco. 


Central America, • 


200.000 


2,000,000 


St. Salvador. 


Mexico, . - - 


1.100,000 


7,200,000 


Mexico. 


United SUtes, 


3,260,073 


23,283,384 


Washington. 


Bolivia, 


- 


318,000 


1,700.000 


Chuqxiisaca. 


Brazil, ■ 


. 


2,300,000 


7,560,000 


Rio Janeiro. 


Chili, - . 


. 


144.000 


1.200,000 


Santiago. 


(golombia, 
utRana, - 


- 


1,5 )0,000 


4,050,000 


Bogota. 


. 


135,000 


164,695 


Georgetown. 


La Plata, 


. 


927,000 


1 600,000 


Buenos Ajres. 


Paraguaj, 


. 


74,000 


260.000 


Assumpti<Hi. 


Peru, - 


- 


524,000 


1,400,000 


Lima. 


Uruguay, 


120,000 


140,000 


Monte Video. 



* Including our possessions in Cnntral and South America. 

WEST INDIES. 

The Islands called the West Indies include the following 
groups :• — 

1. The Bahamas^ which are about 500 in number, but many 
jf them are mere rocks and islets. The principal islands ol 
tills group are, Providence, Bahama, and Guauahani or St. 
l^vador. The latter, Guanahani, is remarkable as being the 
island on which Columbus first landed, and to which he gave 
^e name of St, Salvador, 

* The West India Islands lie batween 10* and 27* nortb latitode, and betmsQ 
>9* and 85* vest longitude. They contain, it is estimated, about 95,000 sqnan 
miles ; and a povulation ol 3.000.000. of whom about 600,000 are Whites. 



INTRODUCTION TO 6E0GRAFHT. 24*^ 

2. The Greater Antillesy which include Cuha, Hayti (called 
also Ilispaniola or St. Domingo), Jamaica, and Porto Rico. 

3. The Lesser Antilles, which lie along the northern coast of 
South America, nearly parallel to the Greater Antilles. The 
principal islands of tliis group are Margarita, Buen-Aire, and 
Curafoa. 

4. The Caribbean Islands are divided into three classes, 
namely, the Virgin, the Leeward, and the Windward Islands. 

The Virgin Islands are — Santa Cruz, St. Thomas, St. John* 
Tortola, and Virijin Gorda. 

l^e largest of the Leeward Islands are — Angiiilla, St. Mar- 
tin's, St. Bartholomew, Saba, Barbuda, St. Eustatius, St 
Christopher, Nevis, Antigua, Montserrat, Guadaloupe, and 
Dominica. 

The principal of the Windward Islands are — Martinique, 
Grenada, Tobago, Barbadoes, and Trinidad. 

BRITISH WEST INDIA ISLANDS. 

The principal islands belonging to Great Britain are-^ 
Jamaica, the Baliamas, St. Christopher's, Nevis, Antigua, 
Dominica, St. Lucia, Barbadoes, St. Vincent, Grenada, 
Tobago, Trinidad. Spanish Town, Kingston, and Port lioyal, 
are the chief towns. They are in Jamaica. 

BELONGING TO OTHER POWERS. 

The Spanish islands are — Cuba and Porto Rico. The chief 
town of Cuba is Havannah ; and of Port Rico, San Juan. 

The French islands are—- Martinique, Guadaloupe, Mprie 
Galante, and the northern part of St. Martin. 

The Dutch islands are — Cura9oa, St. Eustatius, and the 
southern piirt of St. Martin. 

The Danish islands are — Santa Cruz, St. Thomas, and St. 
John. 

St. Bartholomew belongs to Sweden, 

INDEPENDENT. 

Hayti (St. Domingo or Hispaniola) was taken x>ossession of 
by the slaves during the French revolutionary wars, and 
formed into a government of Negroes, under the name of the 
Republic of Hayti, The chief towns are Port-au-Prince^ Cape 
Haytien, and St. Domingo. 

The people of Hayti are rapidly advancing in civilization.* 
Free schools and a college have been established, and foreign 
teachers are employed at the expense of the government. 

Mountains. — The principal mountains are, the Blue 
Mountains in Jamaica, the Copp^ Mountains in Cuba, and 
Mome Garou (volcano) in St. Vincent. 

* Hayti ia »t present (1844) in wbl unsettled state, fitom political cavses. 
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OCEANICA. 

OcEANicA, or the Watery World, is inferior to the other great 
divisions of the globe, both in extent and population. It con- 
sists of Australia or New Holland, and the adjacent islands 
and of Polynesiuy or the multitudinous groups of islands in th€ 
Pacific Ocean. 

The area of Oceanica has been estimated at about three mil- 
lions of square miles, and the population at about 20 millions, 
but these estimates are evidently little more than conjectures. 

Australia,* ot Australasia,^ consists of New Holland, Van 
Diemcn's Laud, New Zealand, New Guinea, New Britain, 
New Ireland, New Caledonia, New Hebrides, Solomon's 
Islands, and some others. 

The vast island of New Holland was discovered by the 
Dutch, but its eastern shores were first traced by Captain 
Cook, who named the place where he first landed Botany Bay, 
from the beaut}^ and variety of the flowers which he found in 
every direction. The eastern coast of New Holland, which is 
caUed New South "Wales, lias been extensively colonized by 
the British people, particularly towards the south-east. The 
principal settlements are Sydney, Port Jackson, Botany Bay 
Port Hunter, Port Macquarie, and Port Moreton. 

Another settlement has been formed upon the Swan River, 
on tlie south-western coast ; and another on the south coast, 
rhich is called South Australia. 

In Van Diemen's Land also there are several British settle- 
ments, the chief towns of which are Hobart Town and Dai- 
ry mple. New Zealand also is beginning to be extensively 
colonized by British emigrants. 

The islands of Polynesia, as the term denotes, are exceed- 
ingly numerous. The principal groups are — the Ladrone, 
ihe Pelew, the Caroline, and the Sandwich Islands, north of 
the equator ; and the Society Islands, the Friendly Isles, the 
Navigators' Islands, the Marquesas, and the Washington 
Islands, south of the equator. 

The inhabitants of the Society, Sandwich, and Friendly 
Islands, from their intercourse with Europeans, have made 
considerable advances in civilization and Christianity. In the 
Sandwich Islands alone there, are nearly 1,000 schools under 
the care of European missionaries, in which upwards of 
50,000 native children are instructed. 



* Th« animals of Australia differ remarkably from those of tbe other diTitions 
of the globe. Some of their nutdruped* walk on two feet, and others have the 
biUofallrd. 

* Australasia, that is, StmthemAtitu 
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OENEBALIZATION OF THE 

CLIMATES AND PRODUCTIONS OF THE EARTH. 

Instead of obliging children to Icam the climates and pro>- 
ductions of every country in the world separately ^ which even 
if they could, it would be impossible for them to recollect, it 
is much better to begin by giving them general views of the 
principal productions of the great divisions or zones, into 
which the earth's surface has been divided. In this way, the 
knowledge of a few general principles will enable them to form 
tolerably correct ideas of the climate and productions of every 
country in the world, by merely knowing the division or zone 
in which it is situated. 

With this view the earth may be divided into seven great 
CTiiBiArES or regions, namely, the Equatorial, the Tropical, 
the Warm, the Temperate, the Cold, the Frozen, and the i^ohr 
regions. The isothermal lines described in the Fifth Chapter 
will enable the pupils to trace the general boundaries of each 
of these great divisions of the earth. They should, therefore, 
make themselves perfectly acquainted with the general direc- 
tion of each of these lines, and with the principal productions 
which characterize each zone or division. It is stated in the 
chapter referred to, that the Equatorial region extends about 
twenty degrees on each side of the equator, and that the most 
delicate spices, as cinnamon, cloves, nutmeg, and pepper, are 
confined to this great band of the earth. It has therefore been 
designated as the region of the spices. In like manner, the 
other great divisions of the earth have been designated from 
the principal productions by which they are characterized ; as 
the region of the sugar-cane and coffee-tree ; the region of the 
fig and olive ; the region of the wine-grape ; the region of th<» 
oak and wheat; the region of the^r, pine, and birch; and th« 
region of alpine shrubs, lichens, and mosses. 

It is not to be supposed that the plants and vegetables here 
specified, are confined to the regions which have been called 
by their names ; still less that these are the only productions 
which are found in perfection in those parts of the earth. 
Every plant, in addition to a genial soil, requires a certain de- 
gree of temperature to bring it to maturity; and in every part 
of the world in which vegetables find a soil and climate suit- 
able to their nature, there we are to expect them in the 
greatest perfection. 

We shall now enumerate a few of the other vegetable P^^ 
ductions by which the principal zones are characterized. 

llie Equatorial division of the earth, in addition to the 
finest spices, by which it is particularly characterizfd Fn>- 
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duces, in the greatest perfection, aromatic and medicinal 
g^ms. balsams, and juices; also myrrh, frankincense, cam- 
phor, and cassia. The giiava,* banana, tamarind, pine-apple, 
and otiier delicious fruits abound in those regions. Tlie bread- 
fruit trc*e. tiie plantain, the safco, and other species of the 
palm-tree; and the yam. cas'savi, manioc and arrow-root, 
serve as suhtititutes for wheat, oats, barley, and rye. which 
could not Ih? ^«»wn in those regions, except in elevated and 
mountaiiiuui) tlistricts. 

Rice, anil maize or Indian com, are natives of hot climates, 
and hence tiiey are pro«iuced in great abunchince in the equa- 
torial and tropical regions where the s<.>il is suitable. 

In the forests of those regions are fouml the liardest, most 
durable, and most beautiful kinds of timber, as iron-wood, 
teak, ebuoy. mahogany, saedal-wood, rose- wood. &c. 

In the Tntjucai regions are fonnd. Mith theexcepdon of the 
finest s]iice8, all the plants and prfxluctions of the eqnatoiial 
Eone. And here in the greatest perfection are found the 
nt^ar-ranen cojfe«i-tree^ cocoa-ntef, and all the other species of 
the palm-tree. 

The orange, temon, and citron^ are found here with the 
most delicious flavour. 

Indian corn or maize, and rtee, are produced in great abun- 
dance in tropical climates , also cotton, tobacco, indigo, drugs, 
and dyewooiis. 

In the Warm regions^ the olive and fig are found in the 
greatest perfection; and towards the tropieal borders, the 
orange and leiuon. Almonds, peaches, apricots, flourish heie; 
also the mulberry, so essential to the production of silk; and 
the vine, from which tlie choicest wines are produced. Wheat, 
too, is protluccil in great perfection here, particularly towards 
tlie temperate borders. 

The cork-tree, drugs, barilla, tihumac, dried fruits, ai«pro> 
ducts of those regions. 

In the Temperaie regions, the difibrent kinds of grain are 
produced in great perfection ; also the oak, beech, maple, and 
other trees valuable for timber. 

Towards the borders of the warm regions, grapes, ahnonds, 
peaches, and apricots, are produced in perfection; also plums, 
cherries, apples, and pears^ particuhurly towards the borden 
of the next great division. 

Tlie principal vegetaible productioBi of the Cold regions 
ptntf and Jir timber, oats, barley, and rye. The fihlite 
•lifles, pears, nuts, gooseberries, strawberries, &e. 
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III the Frozen and Pohr regions, there is scarcely any vege- 
tation ; but from tliose part8 of the world we obtain valuable 
mnimal productions, as whalebone, train oil, and the fun of 
commerce, 

ANIMALS. 

The torrid zone is as remarkable for the great namber and large siza 
<^it3 anirnaU^ ait it is for the rank luxuriance of its vegetables. In it 
are found the vao^l ffigantiv animals, as the elephant, the liippopotamns,* 
and the rhiiKx^eros ; and the fiercest and most turmidable beauts of prey ; 
as the lion, the tiger, the leupajvi, the panther, the ounce, the hyena ; 
and the ji^oar, and puma or ctmgar of South America. Some of the 
aAiraale, however, peculiar to those regions, are not only harmless and 
beautiful, but in tlie highest dwgree useful to man ; as the zebra, the 
jpiaife or camelopard, the antelope, the camel, and the dromedary ; and 
ui the new worl t, the lama and the victma. 

Reptiles of the most enormous size, as the boa constrictor, and of 
*hb most v^nomoos nature, as the cobra da eopella, are natives d the 
torrid regions. 

The LIZARD tribe are equally gigantic and formidable; as the ero- 
eodile of Africa, the alligator and cayman of America, and Uie gavial of 
India. 

The whole tribe of quadrumana ; as baboons, apes, and monk^fi^ 
Mong to tht>8e climes. 

The BIRDS of those regions have nsaally the most brilliant and b«aa<- 
Cifnl plunMge ; and some of them rival quadrupeds in size and strength ; 
as the ostrich, the cassowary, and the condor. 

Even tlie iifSEcrs in those regions are formidable, from their namber 
and destiaetive powers. Locusts, and even flies, often lay waste eoun« 
tries, and drive nations before them. 

The seas in those climates abound in FISH, most of which shine with 
brilliant and beautiful colours ; and some of them, as the sluurk, display 
the ferocity of the wild beasts of the forests. The snsLL pish are Isvger 
and much more briUiant than those of the m<»« temperate climes^ 

TEMPCRATB REGIONS. 

In the temperate zones the animal tribes diminish in namber, siss^ 
and ferocity. The beasts of prey are chiefly the wolf, the wild bear, 
and the wild cat Domestic animals, however, as the ox and the horsa, 
are reared in great perfection in these regions. 

The REPTILE tribes ^adually diminish in the temperate r^onSy and, 
as we approach the frigid zone, they disappear altogether. 



* Seme of these animals seem eonflned to partienlar parts of the torrid 
■ad aome of them aw foand a oonsideiable way beyond it, bat with diminJsbed 
siie and ferocity. Thus, the hippopotamus seeniB peoaliar to the riven «l 
AIMoa, and the two-homed rhioowvos to the southum part of the same eoatl- 
MOt. Afriea b also the peouliar abode of the royal lion : Uraee wbleh an 
imad i» ladia, and seme other parts of Asia, are muob nnaJler, aad aeaslf 
daslflttte of a mane. The loyal tiger ie peonliav to* India* thongh it i 
ftmyv ae h* northward as Chinese Tartaiy. 



256 I5TBODUCTIOH TO OEOOBAPHT. 



POLAK KBOTONS. 

In approaching the 60th d^ree of iBtitode, the animals of the tem ' 
perate regions become small and stunted ; and a little beyond this their 

Slace is supplied by a new creation of animals; as the elk, the rein^ 
eer, the moose-deer, the martin, the sable, the ermine, &c. Bat in 
approaching the polar or frozen regions, fierce and formidable animals 
are found, as the white bear, the walrus, and other monsters of the 
deep. See note, page 103. 

MINERALS. 

The distribution of minerals does not, like that of animals and vege- 
tables, depend upon climate ; hence, they are found in every part of the 
globe; and, it is remarkable, that those which are the most useful to 
man are the most widely distributed, and found in the greatest abun- 
dance. It is also remarlcable, that those portions of the earth which are 
found to be unlit for the support of animal and vegetable life, are usu- 
ally rich in mineral treasures. Gold, the most precious of all the metals, 
is found in all the great divisions of the globe, but principally in South 
America,* 

Mexico and Peru produce gold in fax greater abundance than any 
other countries in the world. Brazil also produces large quantities of 
gold, both from alluvial sands and mines. Africa furuishes large quan- 
tities of gold. It is found chiefly in the sands of the rivers in Western 
Africa or Guinea^ and in countries about the Gold Coast. It is also found 
on the coast of Zanguebar, and in the mountains behind Mozambique. 

(iold is found in many parts of Europe, but no where in large qiian- 
tities. Alluvial gold has been found in Ireland, Scotland, and several 
countries of Europe; and the sands of the Danube, the Taras, the 
Rhine, the Rhone, and the Garonne, contnin small quantities of it. The 
mines of Kremnitz, in Hungary, are u<nially considered the most im- 
portant ; but the recently discovered rr ines in the Ural Mountains ur 
far more productive. See page 175. Gold is also found in Siberia or 
Northern Asia; and in the islands of Sumatra, Borneo, Celebes, &c. 

Platina is a very* scarce metaL )t is usually found in connexion 
with gold; as in the gold washings of South America, and in the Ural 
Mountains, from which the principal supplies of it are obtained. 

Silver^ as well as gold, is found in unequalled abundance in Mexico 
and South America, particularly ix> Peru, Chili, and Buenos Ayres. It 
IS usually found in ores, but frequpiitly pure, and in large masses.** 

The most valuable silver mines in Europe are those of Schemnitz 
and Kremnitz, in the Austrian dominions. The mines of Kongsberg, 
in Norway, have produced large masses of pure silver. It is also found, 

* It is usually found in a perfectly pure state, either in small masses, or in 
irains or gold dust ; and more than the half of the whole quantity obtained m 
found in allayial soils, near the base of great mountain ranges, or in theaaodi 
of rirnra. The rtfmsinder is extracted fi^m mines. 

^ The eolebratcd Potosi mines were accidentally disooyered by an Indian. 
In climbing up tho mountain, he caught hold of a small bush, which giring 
way, pr(>i»ontca to riew, under its roots, large masses of silror. Hnaataya in 
Peru, and Ouanaxuato in Mexico, are the most productive mines. Th* bttst 
has a rem of silver ore 180 feet wide and 1,600 feet deeo. 



IXTflODUCTION TO GEOOiUPUT. 357 

bdt in smaU quantitiee, (a several etAier eewntrieti of fiivepe. See 
pege 175. 

Jbiiver it alsoloomd in eeveral jMutB of Si4»eria, and in Chkia aad Japan. 

Scafuttlj any silver ha* been found in Africa ; but Boarcely any minis^ 
alAemptB nave been made there. 

Inm, the most uaefol of all the metals, is the most widely and the 
most abundantly distrihuted. It is found in almost every ooontr^r io 
the worlds but more extensively in the temperate than in the tropical 
sefioDs. The principal ores are the mafnutie ore and iron-stone of 
mountainous regions ; and the bo^-iron, aiM iron earthy of alluvial dis- 
tricts. The most extensive iron mines in the world are in GtntA Britain. 
Pianee has abo veiy extensive iron mines. Sweden contains lanre mines 
oi magxteiic iron-stone, which produces the best bar-iron. In Swedish 
l4q»knd, at GkUivara, there is a monncain of iron-ore three miles in 
length. Norway and Russia have also extensive iron mines. fiUba con- 
tains one of the most ancient mines of iron, the ore of which is remark- 
able for the beautifiil play of its colours.* In tlie United States, parti- 
cularly along the Alfeghanies, there are numerous and inexhaustible 
beds of iron-ore. 

Copper ranks next to iron in utility. It is found in most regions of 
the globe, and often in pure metallic masses. England has the most 
eztensi ve copper mines ui the world. In ComwaiT, in particular, this 
metal is most abundant. There are also considerable mines in Norwi^*, 
Sweden, Austria, and Russia; but England produces as much as all the 
rest of Europe. .Copper is also found in Siberia imd Chinese Tartary. 
Japan produces conper of superior excellence. This metal is also found 
in Morocco, Nigntia, and m Southern Africa. It is sJso found in 
Ihe southern j)art of South America* an^l in the northern extremity of 
Korth America, about die mouth of th.; CcfTpermtne River. 

Zinc, the metal which is combined with copper to form brass. Is found 
in manv countries in considerable quantities. 

Lead is found more or less in almost every country* In PerUi and the 
Ural Mountains, it is very rsi^ tliough other metals are abundant. It is 
found in large quantities in the British Islands, and is very abundant ia 
Spain. There are also considerable mines of this metal in France, 
Anstria, and Germany ; but Great Britain «nd Snain supply, in nearly 
equal proportions, about six-sevenths of all the lead produced in Europe. 

The lead mines in Missomri, near the Mississinpi, aie said to be the 
ficheet in the worfd. The ore is found abundantly, a foot or two from 
Ibe surfaoe, fn detached maisee, weighing from one to 1,800 pounds. 

Tin is found in few eounlries. The most extensive, and the most 
ancient mines in the world, are in Cornwall in Englano. The mouo- 
taam» of Saxony, Bohemia, and GiUicia in Spain, supply eonsiderable 
quantities ; but England yields about twelve-tfairteentns of all the tin 
produced in Europe. 

Tin is found m Mexico lad Chili, hut in imaU qjuantHlM. It is also 
loond in India, Malacca, Jftpan, Sumatra, and paiticokrly in the island 
§i fianea, in the neighbowliood of Snasatra. 



TwHile hwshaastii liiailliei fiemesa wtrilia.— Jtadtf; a. Ifi* 
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Mereurpf or quidcaUver, is fonnd in sevenl ports of the globe, but only 
m small and detached portions. The principal mines are in Idiu in 
Hungary. There are aJso mines at Almaden, near Cordova in Spain, 
Deuxponts in Germany, and Gruenca Velica in Pern. Mercury is alse 
found in Mexico, New Grenada, and China. 

Cobali, which is chiefly used for giving a bine colour to glass sad 
porcelain, is procured principally Irom Germany. 

Arsenic is found in moat of the mining districhi of Europe; but it is 
chiefly obtained from Germany, and the cuuctriea on the Meditemaeui. 
Some of its ores form brilliant colours for the painter. 

Antimony and bismuth are brittle metals. They are combined inth 
lead to form the metal of which printing types are made. They are also 
principally obtained from Germany. 

The other metals described by the mineralogists, as maff^otiese, niekd^ 
iic. , are of less importance. 

COHbUSTIBLB OR INPLaUMABLB MINERALS. 

Cbo/, of all the mineral treasures, is perhaps the most important. It 
!s found in the greatest abundance in Englana and Scotland. It is also 
found in Belgium, Prussia, and France. See page 175. 

Coal is also found in great abundance in many parts of America, as 
ffl Cape Breton. New Brunswick, Pennsylvania, &c. Humboldt found 
eoal at a very great elevation in the Andes. Coal is also found in large 
quantities in China. 

JSuiphur is most abundant in volcanic countries ; and seems to be an 
fanportant part of the fuel which feeds their fires. It exudes from the 
earth in volcanic districts, as in the Solia Terra of Naples, and is prin- 
cipally found in the craters of extinct volcanoes. Sicily, Naples, and 
Ireland, abound with it. It is also found in Spain, and in some of the 
West India islands, as Guadaloupe, Martinique, and Montserrat. It is 
also often collected in considerable quantities from sulphureous springs. 

Amber is found frequently in alluvial districts ; but it is procored 
almost entirely from the coasts of Prussia. 

The other inflammable minerals, as naptha* petroleum or mineral oil, 
■nd bitumen or mineral pitch, are found in many parts of the world, but 
principally in Asia. They are used for lamps, tor medical purposes, for 
vamisu, and, anciently, for cement. 

SALINE MINERALS. 

Salt is a mineral of the utmost importance to man, and is found in. 
every part of the world in ^eat abundance. The ocean itself is an 
inexhaustible mine of salt, from which, in warm countries (as ia the 

* Naptha is bitumen in its pvMt state. It Is a whitidfa transparent inid. 
PetroUtum ig bituineu in au ouy or loss pure state ; and asphaUutn ia bitamea 
In a pitohy or hardened state. BcUcu^ near tho Caspian Sea, ia celebrated for 
Ita bituminous springs. The soil, for sereral miles round, so abounds with 
baptba and petroleum, that walla dug in the Kind yield large quantitiei daily. 
A-ed In Bamiah, near Rangoon, tiiere are petroleum springs which fnmisll, it 
Isatated, about 10,000 hogsheads annaally for oommeroe. Petroleam iaalss 
fonikd in Muduus and Parma in Italy. Asphaltum is found floating on the sor- 
teos of the Dead Sea in large quantities ; and the Pitch Lake, in the Island of 
Vriaidtd. U uftea covered over with it like a emst. 
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Cape Verde Islands), it is formed by the heat of the sun, and in Cvider 
regions, by means of artificial heat. In Cheshire in England, there it 
sn extensive bed of salt, from 60 to 90 feet thick. In France, Germany, 
and Hungary, there are also extensive mines ; but those of Wieiitzka, 
near Cracow in Poland, are the most extensive and the most cele- 
brated in the world. 

Salt sometimes forms mouritains, as at Cardonna, near Montserrat, 
in Spain. In Moldavia in Turkey, there is also a mountain of salt; 
and m Hindostan, there is a ran^e of hills entirely composed of salt, 
extending across the Indus, througn Cabul. There are also larffe plaifu 
iocrustedor covered with sak, in many parts of the earth, as in Abyssinia^ 
the Sahara, Persia, the Desert of Atacama, Siberia, &c. See page 67. 

Salt or If/ine springs are also numerous in many parts of the world. 
They are formed by passing through beds of salt. 

NUre is found in large quantities in several of the plains of Spain, 
flungary, Russia, and Persia. — See page 68. It is also found in the 
earth of calcareous caves, in India, Java, Naples, &c. 

lioraa^ a salt used in soldering metals, is found in lakes and cavemi 
in Tibet, Persia, Uuneary, &c. 

Amirwniaf or volatile salt, is found principally in the neighbourhood 
of volcanoes ; as in Iceland, Naples, Sicily, and the Lipari Isles. 

Soda^ or burillaj is obtained from the ashes of marine plants. It ia 
procured principally from Spain and other countries on the Mediter- 
ranean, it is iJso found in beds, as in La Plata. Soda ia also eolle 
natron. See page 73. 

The following table, which exhibits at one view the chief prod no- 
tions and EXPORTS of the principal countries in the world^ illnstratet 
the ORNERAL PRINCIPLES just laid down. 

C<mfitrie8, Exports, 

Asiatic Islands, . Cinnamon, cloves, nutmegs, pepper, ginger. 
Hindodtan, . . Cotton goods, silk, sugar, coffee, pepper, indigo, 

rice, kc-dye, saltpetre, precious stones. 
Uirman EUnpire, . Teak timber, rice, indigo, gums, drugs, palm sugar, 

cotton goods, silk, varnish. 
China, • . Tea, silk, cotton goods, porcelain, lacquered ware 

ffums, paper, drugs. 
Japan, . . Silk and cotton goods, drugs, spices, varnish, 

porcelain, rice, cedar. 
Persia, • . Silks, carpets, cotton goods, shawls, stuffii, sugar 

rice, dned fruits, leiUher, druss, tobacco. 
Aiubia, . . Coflee, aloes, guxns, myirh, franlUncense, par 

fumes, drugs. 
Africa, • . Palm-oil, teak-timber, aloes, dye-woods, osferiob 

feathers, ivory, gold, sugar (from the Manritins). 
Turkey in Asia, . Coffee, carpets, silKs, fruits, drugs, opium. 
West Indies, . Sugar, coffee, nam, molasses, cotton, pimento, 

ginger, logwood, mahogany, cucoa, oochineaL 

cigars. 
Mexico, • . Silver and gold. 
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finudl. 



Bncnof AyMi^ 
Peru, . . . 
Chili, . • • 

AoroccOy • • 
Algion ud Tripoli, 



Mafd«ii 



i«irt Islaadiy . 

Canary Islands, . 

Turkey and Greece, 

United States : 
Sonthem States, 
Middle States, . 
Northern States, 

Spain and Poztagal, 

Italy, . . . 

Franee, . 
Cknnaaj, . 
Netherlandi^ 
Great 



Ireland, • 

Pmssia, 

Denmark, . 

Sweden, . 
Nerwaj, 

Russia, • 

Canada, • 
Newfoundlaady 
Nova Seotia, 
HiidBOB*s B»j, 
Celnmhia River. 
Kaintsrhath% 



QfeeoJand, . 



Cocoa, coffee, indtgo, tohaeco. 

Sugar, rum, cotton, coffee, tohaceo, indigo, 
enne-pepper. 

Cotton, sugar, coffee, cohaeco, dje>-woodi, drag! 
from the northern prorinces; gold and dia- 
monds from the middle ; and whMt, hides, and 
tallow from the son^em. 

CK>ld and silver, hides, heef, tallow. 

Silver and void. 

Silver, goltt, and topfn^ from the northern pro- 
vinces ; wheat and hemp from the sootham. 

Leather, goat-skins, gums, fruits. 

Ostrich feathers, dates, wax, wooL 

Cotton, indigo, drugs, frait, rice. 

Wine, fruits. 

Wines, fruits, lilk, har9Ia. 

Figs, rusins, currants, raw nlk, oiL 

Cotton, tohaceo, rice. 

Wheat, flour ; atad from Maryland, tobacco. 
Timber, ish, beef, pork, pot and peari ashes. 
OliveH>il, wines, raisins and other dried fruita, 

lemons, oranges. 
Thrown silk, olive-oil, currants, lemons, onutgee, 

wine, barilla, shumae, cheese, stmw-hats. 
Wines, brandv, silk (law and mannfactored)!, 

Wl^loves, nMMiaer, fraita. 
ool, com. wines, linens^ ckfrer and n^ seeds, 

wooden ciocdcs. 
Fine linen, lace, butter, cheese, oozn, madder, 

geneva, flax, seeds, toys. 
Cottons, woollens, linens, hardware, salt, eoala, 

iron and steel, eairthenware, ghtfs, nau^ineiy, 

fire-aTma. 
Ckttle, com, Ihven, beef, bacon, butter, hidea. 
Com, timber, flax, bark. 
Com, rape-seed, fish, hogs. 
Timber, iron, bark. 
Tbnber, turpentine, fbh. 
Tallow, com, flax, hemp, flax-seed, ashea, timber, 

tftr, mia. 
Timber, com, pot and pearl adies, fan. 
Codwfiah. 

Timber, dried flab, splatter of Paris. 
F^us, proenred fretn the IndiUns. 
Fun, procured firdfti the Indians. 
Fun and dried flidL 
Fan and mhMrala. 
Whale-oil, whale-bone^ llie prodnoo of tfai 

Vlaheriea. 
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Palestine, or the Holt Land, is properly a part of Sjria.* 
It is bounded on tlie north by Pb<9Bici« and, Byna. i^ on th€ 
eaat by Syria and Arabia Deserta ; on the south by Arabia 
Petrsa ; and on the west by the M^terrapeaa Sea. 

This tract of country was originally inhabited by the de- 
Bcendante of Canaan, the grandson of Noah, and hence it was 
c^ftUed t^e Land of Canaan.^ \t was afterwards called Pales- 
tine, from the PhiUsiineg,^ who occupied the southern coasts; 
and Jud^, from Jmlak^ the chief tribe of tlie Israelites. It 
was also called the Land of Promise, the Holy Land, &c. 

Th0 limits of the country tp which these names were ap- 
idiod, varied at dii^rent timep ; but, gener941y speaking, the 
greatest length of Palestine was nearly 2U0 mUes; and its 
greatest bresuith about KK) qiiles. 

Palestine was differently divided at different times. Whei 
jToshua took possession of it, he divided it among the twelve 
^bes of Israel — Reuben. Hitneon, Judaili. Issachar, Zebulun, 
Jklanassefaf £phraim,* Benjamin, Dani Naphtali, Gad, Asher. 

LOCATION QV THE TWEJLVS TRIBES, 

Betw«eii ihe Dead Sea and the MeditoRsnean^ were Uke tribes 9i 
49dak, SiiQeon, aad Daa. 

On the west side of the Jordan, were tiie Crihes of Benjamin, Epk- 
ndm, half tribe of Manasseh, ^qd the tribe of issachar. 

On the east side of the Jordan, were the tribetp of Reuben, Gbd, and 
Uie half tril)« of Maoasseh. 

On the western side of the Sea of Oalilee, were the tribes of Zeb» 
Inn and Naphtali. 

North-west, on the Mediterranean, was the tribe of Asher. 



* Stiiia, (RDfvally peaking. Hm between the Enphmtee «a the eeet, the 
Medit^innuieMa on the west. Mount Tauru* on the north, and Anbia on thf 
«)«th. 

> A line drawn from DapiMcHS to a little to the iouthward of Tyra, will give 
He noTthfrn bouodary. It extends from Sl° to 33^ 36' N.L. ; end from bAP W 

The Sidonians, Hlttites, Jebiiaites, Aroorites, HiTitaa, &e., were also tht 
defloend»pt8 of Canaan, and the nain<^ CeiMAiirffw wm oriftinally applied to all i 
^pt it wae afterwards restrioted to a {Articular tribe (Numb. siii. 29.) 

< The rhiliiititi«« were dutM*t«iided fi«»ia Miamiin, the st^oimd son of Ham, and 
vere originaiU ttittled in Egypt . whroee thiay onigrated, and poaseesed Ihen- 
tBlres of all the aiuntry from Gasa to Joppa. 

. * Manaeseb and Kphraim wi^o proper] v a single tribe, being deeaendante ef 
io^ph. Th(^ tribe of Leri had no portion aasignt^d to them. Thej aubeielttA 
•n offerings, first-fruits, and tenthn ; and partioular eities in the land ef aMk 
Idbe weie i|ppoiat«d Xor their hahitationa. 
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It wu afterwards diTided* into the two kingdoms of JudaL 
and Israel ; and lastly by the Romans into four provinces or 
districts, namely, Galilee, Samaria, Judca Proper, and Peraea, 
or the Country beyond the Jordan. 

In Galilee,^ the chief places were — Cana, Chorazin. 
Capernaum, Bethsaida, Tiberias, Bethlehem, Nazareth, Nain, 
Zebulun, Accho or Ptolemais, now Acre. 

In 8aharia,« the chief towns were — Samaria, Sychem or 
Sychar, and on the coast, Csssarea and Joppa. 

In JuDEA, the chief towns were — Jerusalem, Jericho, 
Bethlehem, Ephraim, Bethel: also, Gaza, Gath, Ascalon. 
Azotus or Ashdod, and Ekron, in the country of the Philis- 
tines. 

in Perjea, or the countbt betond the Jordait, the 
chief towns were — Cesarea Philippi, Bethsaida or Julias^ 
and Bethabara. 

South of the Dead Sea was Idumaea or Edom, and the 
Land of Midian ; but these countries are propeily a part df 
Arabia. 

Mountains.— On the north, LibUnus or Lebcmon, divided 
mto two ranges — Libanus on the west, and Anti-Libanus on 
the east ; Hermonf Mount Carmelj Gileod, Tabor, Gilboa, the 
mountains of Abarim, the most remarkable of which are, the 
Heights of Baal, Pisgah^ and Nebo, on which Moses died. 
Mount Seir is in Idumaea or Edom ; and Mount Sinau between 
the two branches of the Red Sea. Noreb adjoins £^nai, and 
is, in fact, a peak of the same mountain. ^ 

Rivers. — The Jordan^* which rises in the mountains oC 
Anti-Libanus, and flows through the waters of Merom, and 



* In ooDMoaenoe of the totoH of the ton tribes in the reifn of RehobouD 
the eon of Salomon. The tribes of Judab and Benjamin, which alone remained 
faithful to the house of David, formed tho kingdom of Judah ; the other ten 
tribes, the kingdom of Israel. 

* Tlie Galileans were composed partly of the remnant of the ten tribes, and 
]Mrtly of Gentiles. Henoo, the Jews (of Jndah and Bei^mtn) regarded them 
as an inferior and degenerate race. In Galilee our SaWour spent tho great« 

Eart of his life ; it was the scene of yiany of his miracles, and from its in- 
abitants be selected most of his disc/^les. 

* When the ten tribes were carried away captive into Assyria, a nnmber of 
▲seyrians were introduced into their country, who mingled with the Israeliter 
that were left, and with those 'vho afterwards returned. Hence, the Jews 
(who called them Samaritans, fn. Ji Samaria^ their capital) regarded them m 
little better than Gentiles, and the greatest aTersion existed between the two 
Dfttions. The separation of the ton tribes, the opposition of tho Samaritans to 
the rebuilding of the Jewish temple after tbe Babylonish captiT-tty, and their 
Hl-troatment of tho Jews who passed through their country to worship at 
Jerusalem, instead of going to Mount Gerizim, aooount for the hatred and 
hostility b««ween the two nations. 

* Jordan, that is, the river qf Dan. so called from a town near its sovee. 
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file Sea of Galilee into the Dead Sea ; the Waters of Lebanon, 
which flow into the Mediterranean ; the Amon, wluch rises 
in tlie chain of Gilead, and falls into the Dead Sea; the 
Kiihon, which flows into the Mediterranean, north-east of 
Mount Carmel ; and the Brooks Jahhok, Kedron, &c. 

Lakes. — Tlie Dead Sea,^ the Sea of Galilee or TVfcertas,^ 
called also the Lake of Gennesareth ; the Waters of Merom. 



ANCIENT GEOGRAPHY. 

THB PRINCIPAL COUNTRIES KNOWN TO THB ANCIENTS. 

ASIA 

Chaldaa, hi the earliest ages of the world, comprised the 
countries between the Euphrates and Tigris near their juno« 
tion; but the name was afterwards giren to the country 
touth-west of the Euphrates. Chaldsa may foe regarded as 
the cradle of mankind, as it was in that part of the earth that 
the garden of Eden was situated. It was afterwards called 
Babylonia, fVom its metropolis Bahyhnt, the most celebrated 
city of antiquity. This coimtry is now called Irak-Arabi, 
and the chief cities are Bagdad and Bassora. 

Assyria originally meant the country to the east of the 
Tigris ; but the name was afterwards frequently extended to 
Syria. Assyria took its name firom jissfwr, one of the descen- 
dants of Shem. Its chief dty was the celebrated Nineveh, 
which stood on the banks of the Tigris, near, it is supposed, 
the site of the Tillage of Aouma, in the neighbourhood of 
Mosul. 

Stria comprised all the countries between the Euphrates 
and the Mediterranean on the one hand, and between Arabia 
and the branches of Mount Taurus on the other. Damascus, 
wluch existed in the days of Abraham, was the chief city of 
Syria. It is still a large and flourishing town. Between the 
<>rontes and the Euphrates, about 170 miles north-east from 
Damascus, stood Palmyra or '* Tadmor in the Desert.'* Its 
magnificent ruins are scattered over an extent of seyeral 



* Dead Sea. — This lake b also known in ScTiptrte by the names of the 
Saii Sea, the Sea qf the Plain, and the East Sea. The Greeks called it 
AephaUiteSi from the sulphurous and bituminous matter which it casts upon 
its thores ; and with which its waters are deeply impregnated. The appear- 
•moa of this sea, and of the whole scenery about it, is dreary, desolate, and. 
JatBth-Wce. It raries in extent, according to the eason of the year, from abou( 
iO to 60 miles in length ; and from about 10 to 15 miles in breadti. 

* Sea of r^fteruM.— This is a fresh water Iake» about 16 mJlM loof, ia4 
■Ix to nine broad. 
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mileB. Baalbee or Heli&poH$, that is, the city of the sun, Iv 
also celebrated for its magniflceDt ruins, partleiilarly tar a 
temple of the sun. Its site is about fortj miles south-west of 
Damascus. 

About 190 miles north-north-east of Damascus, and T« 
miles east-south-east of Iskeoderoon, stood fiercea, now 
AlmpOt a city of great wealth and importance when the trade 
of Europe and the East was carried on overland. 

To the west of Damascus, in that part of Syria called 
Phoenicia, were the celebrated commercial cities of Tyre and 
Sidon; and farther to the south, Joppa^ now Jaffa, where 
Jonah embarked for Tarsliish, and at which Solomon im- 
ported the materials for the Temple. 

On the Orontes, about twelve miles from the coast, was 
the rich and populous city of Antioch,* where the disciplev 
of our Lord were first called Christians : and near the 
mouth of the same river, the seaport, Seleuna,* from whicl^ 
$t. Paul embarked for Cyprus in his first ajKMtoHc jouriiey. 

Mesopotamia ^ was the name given to the tract of country 
between ike rivers Euphrates and Tigris. Tlie southern park 
of this country, near the junction of the rivers, was included 
in the ancient Chalda-a or Babylonia. In Mesopotamia was 
Vr of the Chaldees, from which Abraham was called to the 
land of Canaan, (the country between the river Jordan and the 
Mediterranean Sea). In the north-west of Mesopotamia was 
Haran or Charrett^ and Edeasa* 

Armbnia,<* which still retains its name, lies to the north ot 
the ancient Mesopotamia. It consiste principally of moun- 
tainous regions; and in it are the sources of the rivers 
Euphrates, Tigris, Cyrus or Kur, and Araxes or j4ras. Tlie 
chief towns were Tiffranorerta and Artaxata. in Armenia is 
the celebrated Mouiit Ararat, on which Noah's Ark fiirsi 
rested. 

Colchis, Albania, and Ibsria, lay to the north of Ar* 
menia, between the Euxiue and Caspian Sea. These countriet* 
wliich are intersected by the Caucasian mountains^ now in- 
clude Georgia, Mingrelia, and part of Circassia. 

At tlie mouth of the Phasis stood a city of the same name* 



^ There were WToraJ otber citiei called Antiock and Seteueia. 

^ Ue»tmotaftn'a. This term ht derived frum two Greek wurds which dgailr 
ill the mtddte or betwu*)D thu rivers. In likt< manner, the ternu Punjab mxA 
Doab in Hlndostan, signify, th«? one between Vavfipe, and the other Aeftmai 
iStm two rivert. Compare also Senefambia (t)iat b, between the SeiMtaluiii 
Oofnbitt), in Africa ; and Entre Douro e Mtmko, in Portugal. 

* Haran is mentioned in Genesis xi. 31. It wan here CraaBoa WM dafflaitia4 
•ad slain by the Parthian«. The Romans called it Curte. 

* Armenia took its hwdm from Aram, the hfth aoa of Shorn* 
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Ihe copitHl of Colchis, celebrated in fable for tiie expedition of 
JaBon in search of the Golden Fleece. 

Heoia lay to the south of the Caspian Sea, and north of 
Persia. Its chief town was Ecbat&na. 

Persia, which still retains its name, lay to the north of 
tlie Persian Gulf, and to the south of Media; but it was 
afterwanls greatly extended. Its ancient name was Elam, 
frcftn being first inhabited by the descendants of Klam, th« 
eldest sou of Shem. The chief towns were, PersepSlis, Susa, 
and Efymais. 

Arabia still retains its ancient name and divisions, namely, 
(Arabia Deserta, Petrcea^ and Felix. 

In Arabia was the land of Uz, the country of Job ; also 
Edom or Idumtea, the land of Midian, and Saba, the country 
of Sheba, the ** Queen of the south."* 

In the tongue of land between the northern tranches of the 
Red Sea, were Mounts Sinai and Iloreb ; and at the tup of 
the eastern branch stood Ezion-Gebet, from which the shijHi 
of Solomon sailed to ()phir.i> At the top of the western brancb 
Blood Arsinor. or Cltopatris^ now Suez. 

Asia Minor consists of the great western projection of 
Asia between the Kuxine or Black Sea on the north, the 
Kediterranean on the south, and the ^gean or Archii»clago 
6Q the west. The term Asia Miujr does not occur in classic 
writers, but was first applied in the middle ages. 

The Romans divided this part of Asia into Asia cis or intra 
TVntrum, and Asia ultra or extra Taurum. 

DIVISIONS OF ASIA MINOR. 

In the nwth — Pontus, Paphlagonia, and Bithynia. 
in, the west — Troas, Mysia, jGolis, Ionia, Lydia, and Caria. 
1h the south — Lycia, Pamphylia, Pisidia, Isauria, an^ 
Oilicia. 
In the east — Capp»'locia and Armenia Minor. 
In the fiuc/<f/0— Gaiatia, Phrygia, and Lycaonia. 

The chief cities in Asia Minor were. Ilium or Troy in Troas; 
E!phisus in Ionia, celebrated for the temple of Diana, one of the Seven 
Wonders of the world ;^ ^myrnay also in Ionia, still a nourishing city; 
Sardu* and Philadelphia in Lydia; Halicamagsus in Caria, where 
Herod5tuB the father of history was horny and Mausolus* was baried, 

^ 

* Saba or Sheba was in the 8outb<wt<«tPrn nxtremit? of Arabia Felix, which. 
In the time of our Sariour, wan oonsidcred bj tht* J«W8 as the moat distant 

to tht* southward ; sad h«noe she ia deaciibed as oomiag from tk« utter* 
tpart qfthe earth. 
^ Ophir is supposed to bars been a port in S<ffala, on tb« aoutb-easton 
Mat of Aiirtoa. 

* Hi*nce the term tnausoteufn, which was first applied to bis tomb. The 
five otbor Wondsrs were the Pyramids of Egypt ; the Wails ai«i HaaglBf 
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frliOM tomb wu another of the Seven Wonders of the world : CMIiit^ 
a1m> in Caria, in which was » celebrated itatue of Venus, made by 
Praxiteles; Fat&ra and JCdnlhus in Lycia; Per^a in Pamphrlia; 
Tarsus in Cilicia, the birth-place of St. Paul ; fssua, also in Cuidi^ 
where Alexander defeated Darios; Icomum, Derfte, and LyAra^ in 
Lycaonio, where St. Paul was stoned ; ^Acts xiv. 19.) Gordium^ and 
Laodicta in Phrygia; Chalcvdon in Bithynia, now called Scat&rt; 
NicKBUf now Nice, also in Bith3mia, famous for the Hrst general coondl 
held there in 32.5 ; SinnpHf in Paphlagonia, the birth-place of Diogenes; 
7'rapexiu, now Trebizond, in Pontus ; and Cer&tutf whence Lacallxis 
Is said to have first brought the cA«rry-tree into Italy. 

Of the northern and eastern countries of Asia scarcely anj 
thing was known by the ancients ; the former the Romans 
called by the general name of Scythia, and the latter they 
divided into India intra Gangem, (within, or on this side i& 
Ganges,) and India extra (beyond) Gangem, 

AFRICA. 

EeTPT, which still retains its ancient name, was a ciTUized 
tnd i>owerful nation even in the days of Abraham. It was 
first inhabited by Ham and his descendants ; and hence it 
was called by the Jews Mizraimy «> or the land of Ham. 

The chief cities were — Memphis, which stood on the Nile, 
about a hundred miles from its mouth, near tlic locality of 
Grand Cairo, its present capital; TheheSy famous for its 
hundred gates, about two hundred miles farther up the river ; 
and a little below Thebes, Coptos, once the great emporium 
of Arabian and Indi<in commerce. 

Towards Ethiopia, nearly imder the tropic of Cancer, was 
Syefii ; near the mouth of the eastern channel stood Pelushtm, 
now Damietta; and at tlie mouth of the western channel 
Vunoptu, now Bosetta. About fifteen miles to the west of 
Canopus, between Lake Mareotis and the island of Pharos, 
which was joined to the mainland by a mole or causeway 
nearly a mile long, stood the celebrated city of Alexandna ; 
00 called from its founder, Alexander the Great. It was sub- 
sequently called Scanderoon, but it has again resumed its 
ancient name.« 

The other ancient divisions of Africa were Lybia, Ethio- 
pia, Regio Syrtica, Africa Propria, Numidia, Mauritania, 
and Gaetulia. * 



Gsfdens of Babylon ; the Labyrinth of BgTpt ; the Colossus of Rhodes; and 
the Statue of Jupiter Olympui at Athens, 75 feet high, sculptured by PUdiM 
In ivory and gold. 

* Whore Alexander cut the fkmous Oordian knot. Instead of antying it. 
^ Mixrohny a son of Ham. 

• At amma ro om is a oonruption of Alexandria. 



INTRODUCTION TO 6B06RAPHT. 267 

ItTBiA lay to the west of Egypt, and extended along the 
ooast as far as the Great Syrtis. In the north-west of Lyhia 
was a notwl city called Ci/rene, whence the territory adjoin* 
ing was callc<l Cyrenaica, or "the country ahout Cyrene." 

Ethiopia lay to the south of Egypt along the Nile. II 
includes Abyssinia and Nubia. 

Regio Strtica lay between the 5vrft» Major (Gulf of 
Sidra) and Syrtis Minor (Gulf of Cabes.) !♦• was afterwards 
called Tripolis or Tripolltana, from its three principal cities.* 
It is now called Tripoli. 

Africa Propria comprised the territory of the ancient an(| 
celebrated Carthage. Its other cities were Utica, Hadrume- 
turn, Thapsus, and Tunis, which is about fifteen miles to the 
east of tlie site of the ancient Carthage. 

The chief towns of Numidia were Girta, Tabraca, anc> 
Hij^x) Regius. 

Tlie chief towns of Mauritania were Csesarea and Tingia,. 
flow Tangier. 

South of Mauritania Uved the Gsetilll, and Garymantes* 
of whose country little was known. 

West of Gsetulia were the IhsuUb Fortunata or Fortunate 
Islands, one of which was called Canaria^ from the number 
of large dogs (canes) foimd in it. They are now called the 
Canary Isles. 

North of tlie Fortunate, were the Insulm Purpmraria^ dis* 
coTercd by Juba, who there set up a manufacture of purple. 
They are now called the Madeiras. 

EUROPE. 

ANCIEKT DIVISIONS OF BUBOPB. 

Gr^cia or Greece, wliich, generally speaking, compre- 
hended the Peloponnesus, Graecia propria, Thessalia, and 
Eplrus. 

Italia or Italy, the three principal divisions of which were 
Italia Propria in the middle; Magna Grscia in the south; 
and Gallia Cisalpina in the north. 

HisPANiA or Spain, and Lusitania or Portugal. Spain 
was also called Iberia^ and from its western situation, Hesperia* 

Gallia or Gaul was' divided into Gallia Cisalpina, or the 
northern part of Italy ; and Gallia Transalpina, or the modem 
France, Belgium, Switzerland, and part of Germany. Trans- 
alpine Gaul wa& divided into three parts, Celtica, Belyica^ 
and Aquitania. 



» Namely. Septtt^ (Ea, »nd Sdbrata. 
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GsRMAinA or Germanjr, irliioh, goDeraUr speakiBf, tn- 
diided the oountry between the Rhine and the ViituU. the 
Danube, and the Baltic. 

Bat A VI A, now Holhnid or the Netherlands. 

Scandinavia., bow Denmark^ Sweden, Norway, Lapland, 
and Finland. 

Sarmatia, whkh oomprebended Baada, Poland, a»d part 
•f Prastia. 

Da CIA, now Moldavia, WaUachia, and Transylvania. 

M(E8iA, now Servia and Bulgaria. 

TuBAciA or Tliraoe, now a part of Roumelia. 

iLLTaicuM, now Dalraatia, Bosnia, Croatia, and 8cia'vonia« 

Pammonia, now Hungary; Noricum, now Austria; Hsi^ 
VET! A, now Switzerland; Rhatia and Yiitdelioia, now 
the Tyrol and Country of the Grisons. 

Bhitannia,* or England; Caledonia, or Scotland; and 
Hi BERN I A, or Ireland. 

Islands Sicilia or Sicily; Sardinia; Creta, now Candia; 

Meiiia^ now Malta ; BaleSres or Balearic Isles, now Majorca 
Minorca, and Iviza ; Eubasa, now Negropont, 6c. 

pENiNsnLAs. — Chersonesus Cimkrica,, now Jutland ; Pelo- 
ponnesuit now the Morea; Chersonesus Taurica, now the 
Crimea. 

Seas. — Mare Magnum or Intemumy now the Mediterranean ; 
SinuH Cor/owaw, now the Baltic ; Oceanua Cantabricus^ now tiie 
Bay of Biscay ; Mare ^t/tpum, now the Arcliipelago ; PontuM 
Eujinusy now the Black* Sea ; Palus Mofotisy now the Sea of 
Azof; Propontis, now the Sea of Marmora, &c. 

Rivers. — Rha, now the Volga; Danubius or Ister, the 
Danube; Tanikis, the Don; BoryHthine$, the Dnieper; Padut 
or Erid&nu^y the Po ; Bhenus, the Rhine ; Rhoddnus, the Rhone ; 
^///M, the Elbe; Ibirua, the Ebro; Liofr or Liyirist the Loire; 
Sfoutkna, the Seine ; Btetis, the Guacfalquivcr. 

Lakes. — I^emjuiuSf Geneva; BrigajUinus, Constance. 

* WImo Ae Romaiw tova4e4 Britain It wm dlTid«4 into » niini>MET of bbmU 
IndetH'iidunt sUU's <)r tribea. Th« pruioip»} of tli«« were the CtaUU, inkakit- 
ing Kt'nt ; Cba Trinohaatft, Middlesex ; the Belgte, HampHhiru, Wiltwhire, 
and S<irnenieUhir« ; the t}urotrigf^, DorsetHhire ; the Damnomi, Dcruuahira 
and Cornwall ; ihf St'lur*'9, South Walos ; the Ordoeicet, North Wales ; tka 
Itf»i, Ktm»%, fiuifollc, Norfolic, 6to. ; the Brigmntet^ Yorkahin), dec. 

Tiie Buui»Bi divided the oouAtry into two iwirto, iUmana and ^r^fw, ol 
dliTurt'Dt extent at different tiroca, according to the prugroM of thrir oooqui^. 
Brttaunia Romaaa they ftirther dirided into Prima, Seeunda, Superior, /a- 
ftrior, Aee. 

The namei of the principal rivers were, the Tametis (ThaoiesK ^ fti ' i — 
(Sevum;, ^6ci«(Humber, &o.X ^nfra (Wear), ri'mi (Tyne), i<fifur ( Eden^ 
^e. 

The principal islaada were, Vedi* (Wight), Mona (Anglesey), and Umta cr 
If OBJBda (Maaj. 
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QUESTIONS ON THE MAP OF THE WORLD. 

1. Wlmt have yoa before you ? S. What is a map; 8. What 
Is a globe f 4. How much of a globe can you see at once f 
5. How might you see it all at one view ? (By dividing it into 
two equal parts or hemitpheres, and by placing them on a table 
or against a wall, with their edges in contact.) 6. Is not a map 
of the world intended to represent a globe, so divided and so 
placed? 7. In looking at a globe or a map, where is the ob- 
server supposed to be ?■ 

8. YfhsAiRO^graphyf 9. How is the cartA divided ? 10. What 
parts of the map before you represent landf 11. Point to the 
parts which represent water, 12. Is there more water than 
land upon the surface of the earth? 13. How much more do 
you think? 14. What do you mean by two-thirds ? 15. The 
two thirds of a shilling aro? 16. Of a yard ? 17. Of a foot? 

18. What is the Eqvator } 19. Why is it so called ? 20. How 
does it divide the earth ? 21. Why are they called hemispheres f 
22. Why northern and southern ? 23. Why the top of the map 
«Ek}led the north P> 24. The bottom, or the part opposite to the 
north, is called ? 25. Point to the east, west, nor^east, north- 
we^ south-east, and south west of the map. 26. How do you 
^d the lour cardinal points of the horizon? 27. Point in the 
direction of the north, south, east, west, north-east, <fec.« 

28. Is there more land north of the equator than to the south 
of it? 29. How much more do you think? 30. How many 
great divisions of landste thore on the earth's surface? 31. How 
many of water f 32. Name, and point out the five great divisions 
of Icmd. 33. Name, and trace with the pointer, the five great 
divisions of water ? 34. W hich of the great divisions of land 
are in the northern hemisphere or north of the equator? 
85. How are the others situated with regard to the equator? 
^6. Which of the oceans, or great divisions of water are in both 
hemispheres? 37. Which is confined to the northern, and 
which to the southern hemisphere ? 

38. What is a continent f 89. Wbad is an oc9an ? 40. Name 
the continents in the order of their size. 41. Name the oceans 
in like manner. 42. Europe, Asia, and Africa are sometimes 
oalled? 43. Why is America oalled the western continent? 
44. Why the New World? 45. Oceanioacemprebends? 48. What 
is meant by the term Australia? 47. What bjr Polynesia f 

48. How is Europe bounded on the north? 49. How on the 



* See page 120 for the answer. See alao pi^ 166. 
^ See note^ page 14. « See page U9. 
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sooth? 50. West? 51. East? 52. Give the houndaries of 
Asia, Africa, and America, in the same way. 53. Point out 
Australia, and the principal islands of Polynesia. 54. Which 
of the continents, or great divisions of land, are connected ? 
55. Are the oceans, or great divisions of water connected with 
each other? 50. The Pacific extends from ? 57. The Atlantic 
extends from? 58. The Indian Ocean lies between? 59. The 
Arctic Ocean surrounds ? 60. The Antarctic ? 61. Are there, 
or could til ere be, any natural or definite boundaries between 
thftse oceans ? 

62. What is a sea f 63. Name and point out the seas con- 
nected with the Atlantic on the east side ? 64. On the west f 

65. The seas connected with the Indian and Arctic Oceans ? 

66. Why is there no part of the Antarctic Ocean called a sea? 
67 Why was the Pacific so called ?* 68. The Atlantic owes 
its name to ? 69. The Indian Ocean, why so called ? 70. The 
meaning of the terms Arctic and Antarctic f 

71. Into how many grand decUvities is Europe divided? 

72. Tlie consequent direction of the principal rivers in Europe ? 

73. Name some of them, and point to their sources and general 
direction. i> 74. The great physical or natural divisions of Asia? 
75. The great northern declivity lies between ?* 76. By what 
great rivei*s may the northern declivity be traced ?^ 77. Name 
the other great natural divisions of Asia, and trace the principal 
rivers wliich flow through them.»> 78. Into how many great 
natural divisions may South America be divided? 79. Into how 
many. North America ? 80. Name and trace each upon the map. 

81. The continents or great divisions of the land are subdi- 
vided into? 82. The Political divisions of the earth are? 
83. Name, and trace upon the map, the countries in the north 
of Europe. 84. In \hQ north-east. 85. InXhe ea&tf 86. In the 
middle ? 87. The south of Europe consists of three great pro- 
jections, namely? 88. To the west of Europe is the i$wdar 
kingdom of? 

89. Name and trace upon the map, the principal seas of Europe. 
90. Also, the gulfs^ frays, channels, and straits. 91. Name, and 
point out the principal islands of Europe. 92. Also, the penw- 
solas and capes. 93. Where is the Isthmus of Corinth ? 94. Of 
Perekop? 95. Name and trace upon the map the principal 
mountain ranges in Europe. 96. Also, the rivers and • lakes. 
97. Tbe empires of Europe, and their capital cities? 

98. The Five Great Powers of Europe? 99. Thecapital city of 
each? 100. The second-rate powers ? 101. The capital city o£ 



*■ See note, p«g» 167. 

*> For aa^iwers to tlijse quertions tarn to pages 124 and 125. 
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.each ? 102. The third-rate powers, and the chief city of each ? 
.103. What is the population of Russia?* 104. How much of 
.the surface of Europe does Russia occupy ? 105. How much is 
Russia larger than France? 106. The area of the British 
Islands? 107. Of the Caspian Sea?^ lOS. The meaning of 
the term area ? 109. What is the difference hetween six square 
feet and six feet square 2 110. Between sixty square miles and 
sixty miles square ? 

HI. Whatis latitude ? 112. Para/fc^« of latitude ? 113. Why 
so called? 114. In what direction, therefore, do they run? 
115. The most important parallels of latitude are? 116. Why 
called tropics f 117. How many zones are there, and how is each 
bounded ? 1 18. What is a meridian ? 119. The first meridian ? 
120. What is longitude ? 121. In what latitude is the entire 
northern hemisphere ? 122. All Asia, Europe, and North America, 
are therefore in what latitude ? 123. Over what countries and 
islands does the Equator pass ? 124. How does it divide the 
Atlantic and Pacific Oceans? 125. Over what countries and 
Islands do the Tropics pass ? 126. Over what countries does the 
Arctic circle pass ? 127, Through what straits in the western, 
and sea in the eastern hemisphere does it run ? 
', 128. Name all the countries in the Torrid zone. 129. Also, 
in the north and south Temperate zones. 130. Also, in the 
north Frigid zone. 131. In what zone is Europe ? 132. What 
part of it lies within the north Frigid zone ? 133. What part of 
the earth is the warmest! 134. Why the middle / 135. What 
parts of the Temperate zones, therefore, should we expect to find 
the warmest? 136. What the coldest? 137. What parts of the 
Temperate zones really deserve the name ? 138. Why the middle f 
139. What part of Europe, therefore, is the warmest ? 140. Why 
the south } 141. Name all the countries in the south of Europe. 

142. In what part of Europe is the temperature moderate? 

143. Name all the middle countries of Europe. 144. Name the 
cold countries in Europe. 

145. What are the principal productions of the south of 
Europe ?« 146. Of the middle countries ? 147. Of the nortJiern f 

148. What countries in Europe lie north of the parallel of 55"? 

149. What countries are between the parallels of 55** and 45°? 

150. What countries in Europe are south of the parallel of 45"? 

* See Table, page 178, for answers to these questions. In givin" the 
answers, the nearest rounU number will be sufliciently accurate. Thus, 
to this question, the answer may be, *' about 50 millions." To the next, 
''more than one- half, .or nearly two-third».** 

*See Table, page 73, for the answer. 

c For answers to these questions, see p. 153. 
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151. What parts of Asia and America are in the same latitade 
as the aoviheim countries of Europe? 152. TMiat, in the same 
as the middle f 153. What, in the same as the northern f 

154. What part of America is in the same latitude as Ireland? 

155. Which is the largest European island? 156. Asiatic? 
157. African? 158. American? 159. Where is there no latitude ? 
160. Whew no longitude ? 161. At what point is there neither 
latitude nor longitude ? 102. In what longitude is New Zealand ? 

163. Point to Cape Horn, Cape of Good Hope, Comorin, Bo- 
mania, Severo or Taimnra, Guardafui, Cape Verde. 164. The 
most northerly cape in Europe ? 166. The most easterly cape in 
South America ? 166. The most westerly in Africa ? 167. Where 
IS the White Sea? 168. The Black Sea? 169. The Bed Sea? 
170. The Yellow Sea? 171. What is an Archipelago f 172. Where 
is the Archipelago ? 173. The Indian Archipelago ? 174. The 
Columbian Archipelago ? 

175. One vessel meets another at SO** north latitude, and 00* 
west longitude ; point to the spot. 176. A vessel springs a leak 
at 85"* east longitude and 2b^ south latitude, show her position, 
and calculate how many miles she is from the nearest land.* 
177. In a voyage from the Black to the White Sea, what straits, 
s^as, (fee, must be passed through ? 178. From the Bed to the 
Yellow Sea ? 179. What is likely to be the cargo of a vessel from 
the Baltic ? 180. Of one from the Mediterranean ? 18^1. Of one 
from the West Indies ? 182. Of one from India ? 163. Of one 
tcom Greenland? 184. Of one from England? 

185. Between what parallels does each of the continents lie ? 
186. Between what meridians ? 187. The direction, and distance 
in degrees, of New Zealand from New Holland ? 188. In whajt 
direction from New Holland is Polynesia? 189. What groups are 
in the same latittfde as Madagascar ? 190. What group in the 
same latitude as Mexico ? 19 1 . Name and trace on the map th ) 
disco^^eries ef Captains Inglefield and M^Clure. 

r 

[Similar questions should be pat to the pupils on the mapsof EorofM. 
Ana, Africa, America, &c. But, as in a map of the world, the cobv- 
parative size and relative position of all the divisions of the earth are 
presented to the pupils at one view, they should be kept at it till tihey 
Decome perfectly £uniliar with its great eutlines. When once the itnm 
of a MAP OF THE WORLD IS firmly fixed in the mind of a pupil, his dim- 
eoltieB in Geography are over.} 



• See p. 46 for the metfud. 
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POPULATION 



OF THB CITIES AKD TOWNS MENTIONED IN THIS WORK.* 



Towtu. 
Aalborg, , 
Aarau, « 
AarhuuB, • 
Aberdeen, . 
Abergavenny, 
Aberystwith, 
Abingdon, • 
Abo, • 

Acapalco, • 
Acre, 

Aden, • 

Adrianople, 
Agra, 
Agram, 

Aix-Ia-Chapelle, 
Aiaccio^ • 
Albany, 
Albans, St.> 
Aleppo, ^ • 
Alessandria, 
Alexandria, 
Algiers, 
AJicant, 
Alkmaar, 
Alloa, 
Almeida, 
Almeira, 
Alnwick, 
Alost, 
Altorf, 
Altona, 
Araersfort, 
Amiens, 
Amoy, 
Amsterdam, 
Amsterdam, Nevr, 
Ancona, 
Andrews, St., 
Annan, • 
Annapolis, « 



Pop. 

8,000 

4,300 

8,060 

71.973 

5,025 

5,231 

5,945 

12,000 

4,000 

10,000 

25,000 

100,000 

65,000 

17,000 

46,000 

11,500 

50,763 

7,000 

60,000 

3fl,000 

60,000 

^5,000 

25,000 

9,500 

6,676 

6,000 

19,000 

6,271 

15,000 

1,700 

27,000 

9,000 

47,000 

200,000 

220,000 

5,000 

S6i000 

5,107 

3,400 

3,000 



Page. 


Town*, 


2-J7 


Antioch, 


222 


Antrim, , 




227 


Antwerp, , 




193 


Appenzell, . 




182 


Appleby, , 




183 


Archangel, . 




183 


Ardee, 




211 


Arequipa, . 




246 


Argos, 




240 


Arlon, 




23d 


Arklow, , 




236 


Armagh, 




239 


Arnheim, 




213 


Asaph, tSt., 




216 


Ashbourne, 




206 


Assen, 




246 


Assumption 




183 


Astorga, 




239 


Astracan, 




221 


Athy, . 




243 


Athens, 




243 


Athlone, 




218 


Augsburg, 




228 


Augusta, 




191 


Augusta, 




220 


Augustine, { 


3t. 


218 


Ava, . 




182 


Avila, 




230 


Axum, 




222 


Aylesbury, 




227 


Ayr, . 




228 


Badajoz, 




207 


Baden- Bade 


n» 


239 


Bagdad, 
Bahia, 




228 




247 


Bale or Basle, 


222 


Balbriggan, 


191 


Balkh, 


191 


Ballina, 


246 


Ballinasloe, 





Pop. 
10,000 

2,500 
79,000 

5,000 

2,519 
24,500 

3,000 

a'>,ooo 

5,000 
5,000 
3,306 
9,500 

15,000 
2,000 
4,936 
2,500 

10,000 
3,000 

45,000 
6,500 

27,000 
6,500 

37,000 
6,500 
8,000 
2,500 

80,000 
5,000 
4,000 
6,000 

17,6-^4 

13,000 
6,000 

70,000 
] 50,000 

25,000 
2,310 
2,000 
5,500 
5,000 



Page. 

240 

195 

2'^ 

222 

182 

210 

195 

251 

234 

230 

195 

195 

228 

18$ 

182 

228 

247 

228 

239 

195 

235 

195 

225 

245 

245 

245 

238 

218 

243 

183 

191 

219 

225 

239 

247 

223- 

195 

239 

195 

195 



• The population of the towns in Great Britain and Ireland is from the osnsna 
ef 1851. The popufation of the other towns is from tlie besf and Aiost recent 
authoritios j hut in many cases tho numbers given sdould be regarded as mow 
Mttmates. This ohs«r ration particularly applies to Atiaiic and A/tican towBa^ 
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Towju. 
Ba.ll}iiiote, . 
Bally :>haimon, 
Ballymena, 
Baltimore, 
Banagher, 
Banbridge, 
Banbury, 
Bandou, 
Banff, 
Bangor, 
Bangor, 
Bangor, 
Bankok, 
Borcelona, 
Ban, . 
BaasSra, 
Bastia, 
Bath, 

Beaumaris, 
Bedford, 
Belfast, 
Belgrade, 
Belize, 
Belturbet, 
Benares, 
Benin, 
Bargen, 
Bergen-op-Zoom, 
Bfiriin, 
Berne, 
Bervie, 
Berwick, 
Betlis, 
Beyrout, 
Biggleswade 
BuIm»o, 
Birr, . 
Birmingham 
Blackburn, . 
Bogota, S. I 
Boia-Ie-£>nc 
Bokhara, 
Bologna, 
Bolton, 
Bo'ness, 
Bombay, 
Bonn, 
Bordeaux, 

" ''TOOU, 

vSerai, 



Pop. 

9()5 

3,700 

6,500 

lGd,054 

J, 846 

3,iOO 

8,715 

7,500 

6,000 

6,38a 

2,850 

14,432 

50,000 

120,000 

ld,000 

60,000 

13,000 

54,240 

2,600 

11,693 

100,300 

30,000 

4,500 

2,054 

600,000 

1.7,000 

2.5,000 

7,000 

400,000 

25,000 

864 

15,094 

10,000 

15,000 

3,807 

15,000 

6,000 

232,841 

46,536 

40,000 

20,000 

150,000 

75,000 

61,171 

2,600 

300,000 

15,500 

120,000 

10,000 

60,000 



Page, 

196 

195 

195 

246 

195 

196 

183 

196 

191 

188 

196 

245 

239 

219 

221 

239 

206 

188 

188 

183 

195 

236 

179 

196 

239 

243 

232 

228 

216 

223 

191 

182 

239 

240 

183 

218 

195 

187 

187 

247 

228 

239 

222 

187 

191 

238 

217 

206 

243 

236 



Towns 
Boston, 

Boston, 

Boulogne, 

Boyle, 

Boussa, 

Braga, 

Braganza* 

Bray, . 

Brechin, 



Pop. Page. 

17,518 183 

136,871 

30,000 

3,800 
16,000 
15,000 

4,000 

3,156 

6,637 



Brecknock or Brecon, 6,100 



Breda, 

Bremen, 

Breslau, 

Brest, 

Bridgewater, 

Bridgenorth, 

Briel, . 

Brighton, 

Briudisi, 

Bristol, 

Bruges, 

Brunn, 

Brunswick, 

Brussels, 

Bucharest, 

Buckinghamr" 

Buda or Ofen, 

Buenos Ayres, 

Burgos, 



245 
206 
196 
244 
220 
220 
195 
191 
188 
228 
225 
216 



13,000 

75,000 

112,000 

35,000 207 

10,317 183 

7,610 

4;509 

69,673 

6,000 

137,328 187 

44,000 230 

45,000 

40,WO 

140,000 

80,000 

8,069 

40,000 

100,000 247 

15,000 .218 



182 
228 
188 
221 



213 
225 
230 
236 
183 
214 



Bury St. Edmonds, 13;900 



Cabes, 

Cabul, 

Cadiz, * 

Caen, 

Caermarthen, 

Caernarvon, 

Caffa or Ka£Ea, 

Cagliari, 

Cairo, 

Calcutta, 

Callan, 

Calmar, 

Cambridge, 

Campbelton, 

Candahar, . 

Candy, . 

Canterbury, 

Canton, 

Capo Town, 

Caraccas, • 



3a,000 

6a,ooe 

55,000 

4a,ooo 

lCr,524 
8;674 
^,000 

30,000 

250;000 

500,000 

3,500 

6,000 

27.815 
6,880 

50,000 
3,000 

18,398 
500,000 

22;500 



183 
248 
238 
219 
206 
183 
183 
210 
221 
243 
238 
195 
231 
18S 
228 
238 
240 
188 
238 
243 
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Towns, 
Capctiff, 
Cardigan, « 
Carliagford, 
Gatlisle, 
Carlow, 
Cadscrona, . 
Carlsruhe, . 
CamckfergoBy ' 
Camek-on-SnanooQ, 
Carrick-oa-Suir, 
Canriokmacross, 
Carthagena, 
Carthagena, 
Caiiliel, 
Casfagar, . 
Cassei, 
Castkbar, . 
Castlebranco, 
Gastlecomer, 
Castletown, 
Catania, 
Cavaa, 
ChambeiTj, 
Cfaa&demagore, 
Cfaarlement, 
Chal'leroi, , 
Charleston, . 
Cbaiham, . 
Chelmsford, 
Cheltenham, 
Chepstow, . 
Cherbourg, • 
Cberson, • 
Chester, 
Chesterfield, 
Chicago, 
ChieUester, 
Chrtstiania, 
Cbrigtiansand, 
Chuquisaca, 
Cincinnati, 
Cintra,^ 
Claokfnannan, 
Clagenfurt, . 
Clansenburg, 
Clones, 
Clonmel, 
Cobientz, . 
Cobnrg, 
Ci HAbra^ . 



•f%j». Page, 

18^51 M 

3<900 188 

«87 196 

26^10 1«2 

10,000. 195 

12,.500 2»1 

24.000 226 

3,543 195 

ly796 196 

6^00 196 

2,800 196 

36/)00 219 

20/)00 247 

6^00 196 

18/)00 240 

33,000 225 

5,000 196 

5,700 220 

1,695 195 

2,830 185 

54,000 221 

3,700 196 

16V)00 221 

40/)00 208 

>530 196 

7,-000 230 

42,985 246 

28^24 180 

6.^33 183 

35^51 188 

4,300 182 

23^000 206 

24^000 210 

27,766 182 

7001 182 

29,963 246 

8^662 183 

33,.000 232 

8,^00 232 

14,-000 247 

115^436 246 

4,500 220 

1,077 191 

15,000 213 

22,000 • 213 

2,600 196 

16,000 196 

20,000 216 

10,000 226 

15,000. 220 



Tovmt. 
Coire or Chur, 
Colberg, 
Colchester, 
Coldsti-eam, 
Coleraine, . 
Cologne, 
Colombo, . 
Columbia, . 
Columbus, . 
Concord, 
Constantina, 
Constantinople, 
Cootehill, , 
Copenhagen, 
Cordova, 
Cordova, 
Corfu, 
Corinth, 
Cork, 

Corunna, . 
Courtray, . 
Coventry, . 
Cracow, 
Cremona, * 
Cromarty, . 
Cronstadt, . 
Cullen, 
Cumana, • 
Cupar, 
Cuzco, 
Dalkeith, • 
Damascus, . 
Dantzic, « 
Darmstadt, 
Delft, 
Delhi, 
Denbigh, . 
Dendermonde, 
Deptford, . 
Derby, 
Detroit, 
Deux Points, 
Devonport . 
Deventer, . 
Devizes, 
Diarbekir, . 
Dingle, 
Dingwall, , 
Donaghadee, 
Doncaster, .. 



^p. Page, 

5,000 222 

7,600 
19,443 
12,200 

6,000 
96,000 
60.000 

6,000 
17,833 

8,000 

30,000 

600,000 

2,500 

130,000 

57,-000 

15,000 

20,000 

2,000 
87,000 
23,000 
20,000 
36,-812 
43.000 
30,000 

2,000 
45,-000 

1,700 
10,000 

5^686 
40,-000 247 

5^086 191 

100.000 

66,000 

27,000 

15,000 

200,000 

5,498 

9,000 
23,-165 
40,^09 
21,019 

7,000 
50,159 
14,000 

6,554 
40,000 

3,600 

1,966 

2,S18 
12/)52 
82 



216 
183 
191 
195 
216 
239 
246 
246 
245 
243 
236 
196 
227 
218 
247 
235 
234 
196 
219 
230 
187 
212 
221 
190 
210 
191 
247 
191 



239 
216 
225 
228 
238 
183 
230 
188 
182 
246 
258 
188 
228 
183 
239 
196 
190 
196 
18? 
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Dongola, 

Dorchefter, 

Dort. . 

Dornoch, 

Douglas, 

DoTer, 

DoTer, 

Do^er, 

Downpatric)[, 

Drammen, 

Dresden, 

Drogheda, 

Dromore, 

Drontheim, 

Dqblin, 

Dudley, 

Dumlmrton, 

Dumblane, 

Dumfries, . 

Dunbar, 

Dundalk, • 

Dundee, • 

Dunfermline, 

Dungannon, 

Dunrarvan, 

Dunkeld, . 

Dunkirk, . 

Duraazo, • 

Durham, • 

Dusseldorf, . 

Kdenderrr, . 

Kdinburgh, . 

Edgeworthstown^ 

Epipo, 

Elbing, 

Elgin, 

Elsinore, . 

Elvas, • 

Ely, . , 

Eradon, « 

Ennis, . 

Enniskerry, 

Enniscorthy, 

Enniskillen, 

Erivan, 

Erzoroum, 

Esseck, 

Estella, 

Evora, 

Exeter, 



6,000 
6,394 

22,000 

600 

8,647 

22,242 
6,458 
3.790 
4,,')00 
8,000 

90,000 

17,500 
1,872 

14,000 
258,361 

S7»^62 

13,166 

3,000 

10,.500 

78,931 

13,836 

4,000 

7,000 

1,096 

25,000 

10.000 

13,188 

25,000 

1,050 

160,302 

817 

5,000 

20,000 

6.337 

8,000 

16,000 

6,176 

12>000 

9,000 

380 

6,500 

6,500 

12,000 

40,000 

11,000 

6,000 

15,000 

40,688 



Page, 
243 
183 
228 
190 
185 
183 
245 
246 
196 
232 
225 
195 
196 
232 
198 
182 
191 
191 
191 
191 
195 
193 
191 
196 
196 
191 
206 
236 
182 
216 
195 
193 
195 
234 
216 
191 
227 
220 
182 
225 
196 
195 
195 
196 
239 
239 
213 
218 
220 
187 



Tawms. 

Fahlun, , . , 


.Pop. J 
. . 4,600 


Page. 


Falkirk, . 


. 8,752 


191 


Falmoutb, . 


5,000 


187 


Faro, 


8,000 


220 


Ferarns • < 


. 25,000 


221 


Perrol, 


, 15,000 


219 


Fez, . . , 


, 80,000 


243 


Flensboxe, . 


, 15,000 


227 


Flint, . 


3,300 


185 


Florence, . 


. 107.000 


221 


Flashing, . 


7,(M)0 


22ft 


Forfar, 


9.311 


191 


Forres, 


3,500 


191 


Fortrose, . , 


1 J48 


190 


Frankfort, . 


.; 70,000, 


225 


Frankfort, . 


. 26,000 


216 


FraserbuTff, 
Frauenfeld, 


3,100 


191 


. ' 1.800 


222 


Frederikshald, 


5,000 


23& 


Frederikstad, 


, ■ 2,500 


232 


Fredericton, . 


. * 4,600 


245 


Freetown, • 


. 13,000 


243 


Freyburg, . 


, " 12,000 


225 


Friburg, 


8,000 


222 


Gaett, 


. 14,800 


221 


Galashiels, . 


. ' 5,918 


191 


Galatz, 


. " 20,000 


235 


Gall. St. . 


, ' 10,500 


222 


GallipoU, . 


/ 17,000 


23$ 


Galway, • , 


. 22,000 


Ids 


Gefle, 


8,000 


231 


Geneva, 


. 30,000 


222 


Genoa, 


. 115,000 


2^2 


Georgetown, 


. 25,0<J0 


247 


Georgetown, 


8,000 


24S 


Ghent, • < 


, 95.000 


2d0 


Gibraltar, . 


. 15,000 


2l» 


Gijon, 


6,000 


2l» 


Girgenti, . 


, 18,000 


231 


Glarus, 


4,000 


222 


Glasgow, • 


. 329,097 


m 


Gloucester, < 


, J7.S72 


\^ 


Gluckstadt, 


6.000 


227 


Goa, . • , 


, t^.OOO 


sl^ 


Gondar, . , 


6,000 


"%& 


Gotha, • , 
Gottenbuig, , 


, UMO 

do^ooo 


W 


Gottingen, • , 


' iiSS2 


!Sra|^ 


Granada, • 
Granard, • , 


. 70,^ 
2,S00 


z 
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Oratz, . . 
Oreenlav, . • 
Crreenock, . 
Oreenwich, • 
Crroningen, . 
Guatemala^ 
GoUdfonl, . 
Haarlem, . 
Haddington, 
Ha^e, 
Halifax, 
Halifax^ 
Hall, . 
Halle, 
Hamburg, . 
Hamilton, . 
Hanau, 
Hanover, . 
Harrowfate, 
Hartfora, • 
Harwich, . 
Hasselt, 
Hastings, . 
Havannah, 
Haverfordwest, 
Havre-de-Grace^ 
Hawick, 
Ha^, . . - 
Heidleberg, 
Heilbronn, . 
Helvoetsluys, 
Henly, 
Herat, • 
Hereford, • • 
HemMand, 
Hertford, . • 
Hildesheim, 
Hillsborough, 
Hobait Town, 
Holyhead, • > 
Holywell, . • 
Holywood, . • 
Hoom, 
Huddersfield, 
Hue, . • 
Hull, . 
Hantirgdon, 
Hydra, • 
lansbrucki • 
Inreraryy • 



Pop. 

5;^,000 

. 1,355 

36,689 

105,784 

30,000 

50,000 

6,740 

24,000 

3,900 

60,000 

26,000 

33,582 

6,500 

. 25,000 

180,000 

9,630 

15,000 

28,000 

. 3,372 

13,555 

8,829 

. 8,000 

17,011 

150,000 

6,580 

27,000 

6,683 

1,455 

13,500 

10,000 

1,644 

3,622 

50,000 

12,113 

. 2,000 

. 6,605 

. 14,000 

1,300 

. 16,000 

5,622 

5,740 

1,408 

10,000 

30,880 

100,000 

84,690 

6,219 

20,000 

13,000 

1,100 



Page. 
213 
191 
191 
35 
228 
246 
183 
228 
191 
228 
245 
184 
225 
216 
171 
191 
225 
225 
188 
245 
183 
230 
188 
249 
183 
207 
191 
183 
226 
225 
228 
183 
238 
182 
231 
183 
225 
196 
252 
188 
183 
196 
228 
187 
238 
187 
182 
235 
213 
191 



Toums. 
Inverness, . • 
Ipswich, ■ . 
Irkutsk, • 
Irvine, • • 
Ispahan, • 
Ives, St., . • 
Jacca, , 

Jaffa, . • 

Jago, St., . « 
J ago, St. de Com 
Janina, . 



Jedburgh, . • 
Jeddo, . 
Jena, 

Jerusalem, . 
John, St., N. P., 
John, St.,N.B., 
Kaffa, , • 

Keiat, 

Kells, . ■ 

Kelso, 
Kendal) . 
Kherson, • 
Khiva, 

Kidderminster, 
Kiel, 

Kilbeggan, . 
Kildare, 
Kilkenny, . 
Killala, . . 
Killaloc, 
Killamey, . 
Kilmarnock, 
Kilrea, 
Kilrush, ' . 
Kinghom, . 
Kingscourt, 
Kingston, . . 
Kingston, 
Kingstown, 
Kingstown, • 
Kinross, . • 
Kinsale, • • 
Kirkcaldy, . • 
Kirkcudbright^ 
Kirkwall, • 
Klagenfurt, 
KnoxvUle, • 
Kokan^ , 



Pop. 

12,793 

32,914 

. 18,000 

. 7^00 

100.000 

3,500 

. 3,000 

. 4,000 

65,000 

, 28,000 

36,000 

40,000 

. 3,600 

1,000,000 

6,000 

15,000 

15,000 

• 12,000 

7,000 

12,000 

. 4,500 

4,800 

11,829 

80,000 

12,000 

18,462 

13,000 

1,442 

1,298 

18,000 

1,200 

. 2,230 

7,000 

. 21,443 

993 

. 5,000 

. 1,568 

. 1,143 

. 8,000 

6,279 

10,453 

. 35,000 

2,600 

6,000 

10,475 

2,700 

3,500 

'15,000 

2.000 

50,000 



Page. 
191 
183 
239 
191 
238 
182 
218 
239 
247 
218 
236 
236 
191 
23!» 
225 
229 
245 
245 
210 
239 
195 
191 
182 
210 
240 
188 
227 
195 
195 
195 
196 
196 
196 
191 
195 
195 
191 
196 
245 
183 
195 
249 
191 
19G 
191 
191 

im 

213 
246 
2ir 
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Towns. 

Konigsberg, . 

Lao;o8, 

Lahore, 

Lanark, 

Lancaster, 

La Paz, 

Lariaea, 

Lame, 

Lassa, 

Lauenbuxg, 

I(aun«estoo, . 

Laoaanae^ . 

La3rbaeh, . . 

Leamington, , 

Ledbusy, . . 

Leeds, 

Leghorn, » 

Leicester, . 

LeighlmbridgQ, 

Leipsic, 

Leith, 

Lembeig, . 

Leominstsr, 

Leon, 

Leon, 

Lepanto, 

Lerwiek, . 

Letterkenny, 

Leeuwarden, 

Levees, 

Lexingten, 

Leydcn, 

Linord, 

Lima, 

Lima^mdy, 

Limerick, 

Linaoln, 

Linlithgow, 

Linz, 

Lisbon, 

Lisbnm, 

Lisle or .Lille, 

Lismore, . 

LicUifildy 

Little Rock 

Liyadaa, 

LivwroejQl, 



Fop. 

4,000 
. 75,000 
. 8,000 
.100,000 

5,008 

. 16,168 

30,000 

30,000 

3,300 
2.5,000 

3,000 

6,005 
. 15,000 
. 13,000 
. 15,692 

3.000 
172.270 
80,000 
. 60,584 
. 1,292 
. 55,000 
. 30,919 
. 75,000 
. 5,214 
. 6,000 

8,000 

. 2,500 

. 2,900 

. 2,000 

. 31,000 

. 9,533 

. 8,000 

37,000 

74,000 

570 

. 55,000 

. 3,300 

55,000 

. 17,536 

4,200 

35,000 

280,000 

. 6,700 

. 68,000 

2,800 

6,573 
. 4,000 

6,000 
. 376,063 
. ?I0 



Page. 

233 

216 

220 

239 

191 

182 

247 

236 

195 

240 

227 

183 

223 

213 

)88 

.182 

187 

222 

187 

155 

226 

193 

214 

182 

218 

246 

234 

190 I 

195 

228 

183 

246 

228 

230 

195 

^7 

195 

196 

183 

191 

213 

220 

195 

206 

196 

182 

246 

234 

187 

183 



Towms. 

Llanelly, . 

Loango, 

Lodi, 

London, . 

Londonderry, 

Longford, . 

Lorca, 

Loretto, 

L^Qrient, . 

Loughborough 

Lou^hrea, . 

Louis, St., . 

Louisville, . 

LouTain, 

Lowell, 

Lowestoft, . 

Lowtheistown 

Lubeek, 

Lucca, 

Lucerne, 

Lucknow, . 

Ludlow, 

Lugano, 

.Lunebuig, . 

Lurgan, 

Luxembm^, 

Lynn Begis, 

Lyons, 

Macao, 

Macclesfield, 

Madras, 

Madrid, 

Maestricbt, 

Magdeburg, 

Maidaton.e, . 

Malaesa, 

Malaga, 

Mallow, 

'Malvenu 
MaQch«ster, 
Maoheioi, . 
Manor Hamil^n 
Man^eld, . 
Mantua, 
Mai^pte, . 
MaiiBo, San, 
Marlborough, 
Manieillea, . 
Maryborough, 



Pop. Page. 

8,700 m'd 

15,000 243 

. 16,000 S&l 

2,362,236 i»7 

. 20,000 iSS 

5,000 195 

. 40,000 218 

8,000 221 

20^000 207 

. 10,a00 1B2 

. 6,800 Jj96 

. 70.860 346 

43,196 246 

. 26,000 230 

. 33,383 245 

, 6y580 1p82 

. 1,100 \9S 

45,000 230 

24,000 221 

. 10,000 223 

300,000 239 

. 5,376 182 

. 4,500 222 

13,000 225 

4,500 196 

12;000 228 

. 19«35S 183 

.170,000 206 

30,000 239 

. 39,048 187 

300,000 2B8 

^20,000 n9 

. 22,000 228 

. 55,000 216 

20«801 163 

. 12,000 ^Q9 

52,000 219 

6,000 }SS 

150 188 

316,213 187 

. 24,000 .225 

. 1,227 m$ 

10,012 JSS 

28iQ0O 222 

:. 9,;oo i£» 

. 5,000 4B1 

.150,000 am 

. .j2,6a5 Jt9S 
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Towtu, 
Ifatlock, 
Matemai, 
MaynooUi, 
Mecca, 
Mecblin, 
Ifedim, • 
Meiningcn, 
Melrose, 
Memel, 
Mentz, 
Mequinez, 
Mesflina, 
'Mexico, 
Miaco, 
Middlebm^, 
Milan, 
Milfoid, 
Miraoda, 
Mistra^ 
Moato, 
Mobile, 
Mocha, 
Modena, 
Mo&t, 
Mogadore^ 
Mold, 
Monaco, ^ 
Monagluui, 
Monmouth, 
Montgomery, 
Mons, 

Monte Video, 
Montpellier, 
Montreal, 
Montros^ 
Morocco, 
Moscow, 
Mostar, 
Mosul, 
Monntmellick^ 
Mountrath, 
Mourzouk, 
MuUingar, 
Munich, 
Munster, 
Murcia, 
Musselburgh, 
Naas, 
Nairn, 
Nanrar, 
Nanoy, 



Pop. 

550 

50,000 

2,204 

30,000 

24,500 

18,000 

6,000 

898 

10,000 

3G,000 

60,000 

85,000 

150,000 

500,000 

14,000 

180,000 

2,800 

4,800 

1,500 

1,979 

20,513 

7,000 

27,000 

1.413 

17,000 

3,400 

. 1,200 

• 3,800 

5,700 

1,200 

23,000 

. 12,000 

. 40,000 

44,000 

. 15,238 

100,000 

350,000 

. 7,500 

. 40,000 

4,000 

2,W>1 

3,500 

5,500 

110,000 

24,000 

3G,000 

7,092 

3,500 

3,000 

21,500 

3a»000 



Page. 


Toirtu. 


'Pop. Page. 


188 


Nankin, . • . 


300,000 ' 


2j)8 


289 


Nantes, 


. 87,000 


206 


195 


Naples, 


^0,000 


221 


238 


Nauplia, 


9,000 


235 


280 


Nashville, . 


. 10,478 


246 


230 


Natchez, 


5,000 


246 


224 


Navan, 


4,500 


195 


191 


Navarino, . 


2,000 


234 


216 


Nenagh, , • , 
Neufcnatol, 


8,000 


1£6 


225 


5,000 


2*22 


243 


Newnrk, . • . 


11,330 


182 


221 


Newark, 


38,894 


246 


2-16 


Newbern, . 


4,000 


246 


239 


Newcastle, . 


3.000 


196 


228 


Newcastle-on-Tync, 87,784 


16" 


214 


N . C. -under-Line, 


10,569 


188 


183 


New Qalloway, 


447 


10 1 


220 


Newhaven, . 


20,345 


2*15 


235 


Newmarket, 


2,956 


182 


195 


New Orleans, • . 


. .119,461 


226 


246 


Newport, . 


. 9,000 


245 


283 


New Kadnor, 


2,300 


183 


222 


New Ross, . 


7,700 


195 


191 


Newry, 


13,500 


195 


243 


Newtownlimavad 


r, 3,300 


195 


183 


Newton, . • 


6,371 


183 


221 


Newtownards, 


9,800 


195 


196 


New York, 


515,507 


2^16 


182 


Nice, . . • . 


. 35,000 


221 


183 


Niraeguen, . 


. 17,500 


228 


230 


Ningpo, 


. -250,000 


289 


247 


Tsismes, . - , 


. 45,000 


207 


207 


Norfolk, 


. . 14,000 


246 


245 


Norrkoping, 


. . 12,000 


2iU 


191 


Northampton, • . 


. 26,657 


182 


243 


Norwich, • 


68,195 


187 


210 


Nottingham, 


. 57,407 


188 


236 


Nuremberg, 


40,000 


226 


239 


Oakham, . 


2,800 


182 


195 


Odensee, 


9,000 


227 


195 


Odessa, . - . 


70,000 


210 


243 


Okhotsk, . 


1,600 


289 


195 


Oldenbui^, 


8.000 


225 


225 


Omagh, 


3,385 


U)6 


216 


Oporto, 


. 80,000 


220 


219 


Orleans, . - 


. 40,000 


207 


191 


Osnaburg, . 


. .12,000 


225 


155 


Ostend, . • 


. . 14,000 


2t0 


191 


Otranto, . - < 


4,000 


se? 


230 


Oude'^arde, 


5,000 


<y 


2oa 


Oviedo, • • . 


. . 10,500 





280 



INTBODUCTION.TO GEOGRAPBT* 



Toumi. 
Oxford, 

Padaa, 
Paisley, 
Palermo^ 
Palma, 
Pampeluna, 
Panama, 
Paramaiibo, 
Paris, 
Parmfty 
Parsonstown, 
Passau, 
Patras, 
Pavia, 
Peel, , 
Pekin, 
Pembroke, 
Penrith, 
Perth, 
Pesth, 
Peragia, 
Peshawer, 
Peterborough, 
Peterhead, 
Petersburg, 
Pharsalia, 
Philadelphia, 
Philippopoli 
Pfailipstovra, 
Piacenza, 
Pictou, 
Pillau, 
Pisa, , 
Pittsburg, 
Plymouth, 
Pondicherry, 
Poole, 
Portadown, 
Portarlington, 
Port-au-Prince, 
Port-Glasgow, 
Portland, . . 
Port-Mahon, . 
Portpatrick, 
Portsmouth, 
Portsmouth, 
Posen, • 
Potosi, . 
Potsdam, . 
Prague, 
"-esburg, . 



27,943 

50,000 

47,$20 

180,000 

34,000 

14,000 

. 10,000 

20,000 

1,200,000 

36,000 

. 6,000 

10,500 

«,000 

24,000 

2,133 

1,500,000 

J0,107 

6,668 

23,908 

65,000 

18,000 

. 50,000 

. 8,672 

7,298 

500,000 

3,000 

408,762 

30,000 

748 

30,000 

. 4,500 

. 3,600 

20,000 

46,601 

52,221 

. 40,000 

9,255 

3,091 

. 2,728 

l.^OOO 

6,986 

20.815 

15,000 

1,700 

72,096 

9,700 

40,000 

20,000 

37,000 

75,000 

41,000 



Page. 
188 
222 
191 
221 
219 
218 
250 
247 
206 
221 
195 
225 
235 
221 
185 
239 
188 
182 
193 
214 
221 
239 
182 
191 
210 
236 
246 
236 
195 
221 
245 
216 
221 
246 
188 
239 
183 
195 
195 
249 
191 
245 
219 
191 
188 
245 
216 
247 
216 
214 
214 



Tfnom, Pop. Page. 

Pi«8teign, . . • ],600 \m 

Preston, . . . . 69,542 187 

Providence, . . . 41,512 245 

Quebec, . . . 40,000 245 

Queensferry, . . 1,233 191 

Quito, ..... 70,000 247 

Raleigh, . . . 3,000 24b* 

Ramsav, , . 2,104 185 

Ramsg^te, .... 11,^0 18« 

Rangoon, . . . 40,000 23» 

Rathkea^e, . . 4,000 190* 

Ratisbon, . . 25,000 226 

Ratzeburg, . . 2,000 227 

Ravenna, . . 12,000 221 

Reading, . . 21,456 J 85 

Reggio, , . 17,000 221 

Reggio, . . . 18,000 221 

Rendsburg,. . . 10,000 227 

Renfrew. . . 3,000 191 

Revel, .... 18,000 2\{} 

Rheims, .... 42,(K)0 206 

Richmond, .... 27,482 246 

Riga, . .... 71*000 210 

Rio Janeiro, . . 180,000 247 

Rocbefort, , • . . 17,^00 207 

Rochester, . . 14,938 182 

Rome, . . 170,000 221 

Roeraas, . . 3,000 232 

Roscommon, . . 3,800 196 

Roscrea, . . . .- 3,800 196 

Rostock, ... 19,000 225 

Rothesay, . . 7,104 191 

Rotterdam,. . 90,000 22ii 

Rouen, . . 91,000 206 

Ruthin, .... 3,400 183 

Ryde 7,147 188 

Sackatoo, .... 80,000 244 

St. Gall, .... 11,000 222 

Stives, ... 9,872 l« 

St. Neots, . . . 2,951 IftJ 

St. Salvador, . 20,000 246 

St. Sal vr. or B»hia,i 50,000 247 

St. Salvador, . . 20,000 244 

St. Sebastian, . 9,700 218 

Salamanca,. . 15,000 219 

Salem, . . 20,264 245 

Salerno, . . 12,^0 221 

SalisbuiT, . . 11,657 183 

Salona, . . 2,500 234 

Saloniki, . . 70,000 235 

Salzburg, • • .12,000 2U 
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Samarcaud, . 
J9an Marino, 
3ftu Juan, . . 
Sana, . • 
Sandwich, , . 
8auta Cru2, 
Santa Cruz, 
Santa Fe, 
Sautander, 
Santarem, 
Santiago, 
Santiago, 
SaragoBsa, 
Sasaari, 
Savannah, 
Savona, • 
Scarborough, 
Sehafihausen, 
Schemnitz, . 
Scboumla, . 
Schwoitz, . 
Schwcrin, . 
Scutari, 
Sebastian, St., 
Segovia, 
Seflcirk, . 
Semendria, . 
Sennaar, 
Secampore, . 
Seros, . 

Setuval, 
Sevastopol, . 
Seville, 
Sheffield, . 
Shiraz, 
Shrevrsbury, 
Sidon or Saide, 
Sienna, 
Singapore, . 
Sion or Sitten, 
Sleswig, 
Sligo, . 
Smyrna, 
Soleure, 
Sophia, • . 
Southampton, 
Southwark, 
Spa, . 

Spanish Town, 
>ipire, 
Stafford, « 



Pop. 
10,000 

7,500 
30,000 
40,000 
12,710 

5,000 

9,000 

4,000 
18,000 

8,000 
65,000 
28,000 
40,0U0 
22,500 
1(),0C0 
16,5U0 
12,915 

7,500 
20,000 
2C,000 

6,000 
13,000 
40,000 
10,000 
13,000 

3,300 
12,000 

9,000 
13,000 
25,000 
15,000 
30,000 
91,000 
135,310 
20,000 
19,681 

6,000 
19,000 
16,000 

2,500 

11,000 

' 12,Q00 

160,000 

6,000 

46,000 

86,305 

172,863 

4,000 

6,000 

9,000 
11,829 



Page, 

259 

221 

249 

239 

182 

247 

219 

247 

218 

220 

247 

218 

2)9 

221 

246 

221 

188 

223 

214 

236 

222 

225 

236 

218 

218 

191 

236 

243 

239 

2;J6 

220 

211 

219 

187 

238 

182 

240 

221 

179 

223 

227 

196 

239 

222 

236 

187 
183 
*^30 
249 
225 
182 



Towns, 


Pop. Pago. 


Stamford,- . 


8,1^33 


183 


Stanz, 


5,000 


222 


Stavanger, . 


5,000 


282 


Stettin, 


. 42,000 


216 


Stirling, 


. 12,837 


191 


Stockholm, . 


. 95,C00 


231 


Stockport, . 


. 63,035 


182 


Stockton, . 


9,008 


182 


Stonehaven, 


3,200 


191 


Stnihane, . 


4,326 


U6 


Stralsund, . 


, 17,000 


216 


Stranraer, . 


6,738 


191 


Strasbourg, . 


, 62,000 


207 


Strelitz, 


. 10,000 


224 


Stutgard, . 


. 38,000 


22.5 


Sudbury, 


6.043 


183 


Suez, 


. 20,000 


244 


Sunderland, 


. ■ 67,3i)4 


187 


Surat, 


. 150,000 


238 


Swansea, . 


. 31,461 


183 


Sydney, 


60,000 


245 


Syracuse, . 


17,000 


221 


Tain, . 


2,000 


190 


Talavera, . 


8,000 


218 


Tangier, . , 


, 10,000 


243 


Taranto, 


. 18,000 


221 


Tarragona, . 
Taunton, . 


. 11,000 


218 


14,176 


183 


Tavira, 


. ■ 9,000 


220 


Teheran, . . . 


60,000 


288 


Tcruel, 


8,000 


218 


Thebes, 


3,000 


234 


Thorn, 


. 10,000 


212 


Thurles, . 


6,500 


]9(; 


Thurso, 


2,510 


190 


Tiflis, . 


. 60,000 


240 


Tipperary, . 
Tirlemont, • 


7,500 


196 


8,000 


280 


Tivoli, . . 


6,000 


221 


Tobolsk, . 


, 15,000 


289 


Tokav, 
Toledo, 


. 6,700 


214 


. 15,000 


219 


Tongres, ' . 


6,000 


280 


Tomea, 


700 


284 


Toronto, 


. 50,000 


245 


Tortosa, 


. 16,000 


218 


Toulon, 


. 46,000 


207 


Toulouse, . 


. 83,000 


206 


Tours, 


. 27,000 


207 


Toumay, . 


. 33,000 


230 


Tralee, 


. 11,000 


196 
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Towns, 
Trapani, . • 
Tranqueloar, 
Trawnvk, 
Trebizond, 
Trent, 
Trenton, 
Trieste, 
Trim, 
Tripoli, 
Tripoli, 
Tremsoe, 
Tron, St., 
Troppau, 
Tniro, 
Truxillo, 
Traxillo (Peru), 
Toam, 
Tudela, 
Tullamore, 
Tunis, 
Turin, 
Tvre, 
Ulm, 
Umea, 
Uppingham, 
Upsal, 
Utrecht, 
Uxbridge, 
Yalencia, 
Valetta, 
Valladolid, 
Talparaiso, 
Van, . 
Vandalia, 
Varna, 
Venice, 
Vera Oruz, 
Verona, 
Vervierg, 
Viana, 
Viborg, 
Vincennes, 
Vicenza, 
Vienna, 



Pop. 

24,000 

12,000 

8,000 

30,000 

13,000 

6,000 

50,000 

2,000 

15,000 

20,000 

1,600 

9,000 

12,500 

10.733 

4,000 

6,000 

6,500 

8,000 

6,800 

100,000 

120,000 

6,000 

14,000 

1,600 

2,100 

5,000 

60,000 

3,200 

66,000 

50,000 

25,000 

30,000 

20,000 

. 1,000 

16,000 

114,000 

10,000 

47.000 

27,000 

. 8,000 

3,500 

3,.500 

31,000 

410,0lM) 



Pag^. 
221 
238 
236 
239 
214 
246 
214 
195 
240 
243 
232 
230 
213 
183 
247 
247 
196 
218 
195 
243 
221 
249 
226 
231 
182 
231 
228 
183 
219 
2-22 
218 
247 
239 
246 
236 
214 
246 
222 
230 
220 
227 
246 
221 
214 



Tounu, 

vigo,^ . 

VilU Rwd, . • 

Vimieiro, . • 

Vittoria, . • 

Wakefield, . 

Ware, 

Warsaw, . • 

Warwick, . 

Washington, • 

Waterford, . 

Waterioo, . 

Weimar, 

Welshpool, . 

Westport, . 

Wexford, . 

Weymouth, 

Whitehaven, • 

Wick, . - 

Wicklow, . 

Wiesbaden, 

Wigton, 

Wilmington, 

Winchester, 

Windsor, . • 

Wolfenbuttel, 

Wolverhamptwi, 

Woodstock, 

Woolwich, 

Worcester, 

Worms, 

Wrexham, 

Wycombe, 

Xcr«s, 

'Yarkand, 

Yarmoutli, 

York, 

Youghall, 

Ypres, 

Zara, 

Zell, 

Zug, 

Zurich, 

Zutphen, 

ZwoU, 



Pop. 

6,000 

8,000 

1,800 

12,000 

. 22,057 

4,900 

154,000 

10,973 

40,001 

24,000 

1,900 

13,000 

4.400 

5,500 

12,600 

•9,458 

18,916 

6,772 

3,141 

10,000 

2,100 

13,900 

13J04 

9,696 

10,000 

50,000 

7,983 

32.367 

27.528 

8.000 

6.714 

7.179 

34,000 

50,000 

30.879 
40,369 

8,000 
15,000 

6,800 
10,000 

3,000 

17,000 

10,000 

. 15,000 



'age. 
^8 

220 

220 

218 

187 

183 

212 

182 

246 

196 

230 

226 

183 

196 

195 

183 

182 

190 

195 

225 

191 

246 

183 

183 

225 

182 

183 

188 

188 

225 

jea 

108 
218 
240 
lfi7 
188 
196 
230 
213 
225 
222 
223 
228 
228 
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GEOGRAPHICAL PROIhOMCINS VOCABULAET; 



' DiscBEPANciES in the pronunciation of geographical names 
. Are sources of difficulty not only to pupils but to teachers. 
Nor is this surprising: in our own language there are many 
words of difficult and disputed pronunciation; we should not 
expect, therefore, any thjing like uniformity in the pronuncia- 
tion of the names of foreign countries and places. 

It is obvious that no general rules can he given for the pro- 
nunciation *of foreign words. The following observations will, 
however, be found of use to the learner. 

VOWELS AND DIPHTHONGS. 

1 . A. — ^In French, Italian, Spanish^ and Portuguese words a has the 
sound of ah in English. In the German languages it has two sounds, 
a long and a short : the first is sounded like a in our word hal/\ and 
.the second htts no corresponding sound iu Engikh. 

2. A£ or 'k. — In German words ae or a has two sounds, a long and 
a short : the former u like the sound between name and care, and the 
ishort, nearly like e in rent. 

3. Ai or AY. — In French words ai has, generally speaking, the souad 
(^ e, a« in our word there. In the German languages at or ay sounds 
broader than the English % in kite; or as we pronounce ai in aisle, 

4. XV or EAU. — In French words au and eau are pronounced like onr 
long 5. Thus Hainault is pronounced Haino ; ana Bordeaux, Bordo, 
In the German languages au approaches the sound of ou in our word 
vur. Thus Bre^lau is pronounoed Bredou ; and Pillau, Pillou, 

5. AEU or aU. — In German words aeu or iiu has nearly the soD^ie 
. sound as the diphthong oi in our word toU» Compare the German 

sound of eu. 

6. E.— nin FremA words ^ with the acute accent is sounded like our 
long a, as in. fate ; i with the grave, and e with the circumflex accent, 

■ like e in there ; and e not accented is generally pronounced like our 
open Cy as in met. In italian words e has either an open sound like at 
la fairy or a close sound like the same diphthong vajpaiu, 

7. In Itaiian wordfi e final is pronounced ; but in French it is mute» 
unless marked with the acute.accent (e). 

8. ju. — 'In Frendt words ^has the sound<of e, as in our word ikere, 
. In German words et or ey has the sound of our long %, as in^e. 

9. fin, e;c, eu. — In German^iottdAeu sounds like oi in our words 
toil and joints Compogre the sound of a«if or ai<^.ia the sama language. 
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For tho Cu or iu in French words, we have no corresponding sound, 
but it is something like the sound of e in Iter; or u in jar, 

10. I. — In French, Italian, and roost foreign words t has the sound 
of ee in English. But in s )me French and Herman words i has a 
short sound, as in our word^_^. 

11. IE or I. — In German words tie or .if has the loand of our long 
e or cp, as in ute or lueet. 

12. o. — In most foreign languages o has, generally speaking, either 
a long suund, as in our ^vord robe; or a short sound, as in rob. 

13. OE or ti.— In (t'ermun words ce or o has a long sound like the 
FrcRcli lu; or a short sound like the French fn, 

14. 01. — In French words oi is sounded like the syllahle tea, in our 
word wafer. 

15. ou. — In French and foreign words otf, generally speaking, ia 
sounded like oo in English, as in fool. 

16. u. — In most foreign words u has a sound intermediate between 
the sounds of oo and eu French. Before a, u is often pronounced like 
w, as in Guayaquil {Gwa-a-keel), Compare the pronunciation of tc 
bofore a in our words assuage^ equals persuade, ianguajje, 

] 7. UE or u. — In German words ue or u has the foreign sound of tt. 

18. ui. — In German, and in some other words, ui has the sound of 
ooe or tee. 

19. w. — In Welch words w has the sound of oo in English. Thus, 
Amlwch is pronounced A mlootch. 

CONSONANTS. 

20. CH. — Except in French and Spanish words, ch is usually pro- 
nounced like k; as in MunicA, Zuric/i, CViersou, MorAa, C/<imboiazo, &c. 
But in French words ch is pronounced like sh ; as in Champagne, Chcx- 
bourg, 67/aloQS, &c. ; and in Spatiish words ch is pronounced like ch in 
our word church, 

21. c, cc, CH. — In Italian words c before e or i is pronounced like 
ch in our words cherry and chUl^; cc before e or t, like tch in our word 
match ; but ch is pronounced like & in English ; as in Civita Vecchia 
(dieeveeta veJcia). 

22. 6N. — In French and Italian words ffn is pronounced something 

like ni in our words onion, minion. In Spanis/i n has a similar sound ; 
' »nd so, also, nh in Portu(juese. 

23. OH, ou. — In Italian words .^A ha»the hard sound of ^, as in 90,* 
and gli has the liquid sound of lliy as in million, seraglio. 

24. SCH. — In German words sch is, generally speaking, pronounced 
like sh. In Italian words sch is pronounced sk. 

25. V, F, w. — In German words « is pronounced like /; and w, 
like V. But the w in final ow is always silent. 

26. s, T, D, X. — In French words the consonants s, f, d, x, are not 
pronounced when ending a word. But Paris, Brest, Rheimg, Arras, 
and a few others are pronounced by us as if they were English words. 

27. z, or 2Z. — In Jtalian words z or zz is pronounced like is or ds. 

28. In the names of places in India, and in the East generally, the 
accent is usually on the last syllable ; as in Hindostan'. Affghanistan', 
Hyderabad', Seringapatam', Serampore', Ispahan'^ Teheian'. 
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29. When the learner is in dodbt abbut the pronunciation of a foreigii 
word, the .best vay is to pronounce it as if it were English.^ 

30. As in the following list of words the letters have the usual 
English sounds, their pronunciation may be acquired by attending to 
the accent f and by keeping in mind that the lettttr»'ia italic are silent 
or not pronounced; and that this mark ( — ) denotes a long, and this 
(-') a short so;(nd or syllable. Also, that c with a coditla under it 
(thus p) is pronounced like «, as in Ivifa, 

The figures afier the words refer to the preceding rttles» 



Abbeville, ab-vceL^o 
Abbeyleix," (-leese.) 
Abergavenny, ab-er-gain'-y. 
Achil, ak'-ii. 
Ai-ghan-i-Btan'.«8 
Ag'geriiuus, (-boos). 
Aghadoe, ah-a-doo'.e. 
Afulhas, a-gool'-yas. 
Aisue, ain. 

Aix-la-Chapelle, aiks-la-shapel'. 
Ajacci6, a-yatch'-i-o. 
Allmera, al-boo-e'*ra. 
Alemtejo, (-tay'.zho). 
Alencon, a-lang-8ong« 
Al-giers, al-jeers', 
Al-^'-a Bay. 
Al'-i-Hsant. . 
Al'Ia.h»-brtd'.88 

Ar-le-g*a-ny.a> 

Al'-l»-a. 

A/nu^ick, an'-ick.*> 

Alsace, al-sas'. 

Al -tS-na. 

Amlwch, am'-lootch.'* 

An-co'-na. 

An-da-lu'-si-a (shee-a).*® 

An- da-man. 

An''do-ver. 

An-go'-la. 

An-go'-ra. 

Angouleme, awn-goo-laim , 

Atfjou, awn-zhoo'. 

An-nap'-6-lis. 

AnspacA, ans'-spak.^^ 

Antigua, an-tee'-ga.*® 



Antilles, an-teel\ 

An-tip'-a-ros. 

A-ra-can'. 

Ar'-a-rat. 

Archangel (ark-). 

Ar-chi-pel'-a-go (ark-). 

Arequipa, ar-e-keo'-pa.**' 

Ar-ffyll , ar-guile. 

Ar-kau'-sas, or Ar'-kan-saw, 

Ar-ma^h, ar-mah'.*o 

Arnheim, arn'-hime.* 

Ar'-ra-gon. 

Ar'-ras. 

Artois, art-waw',^* 

Ar'-findel. 

Ash-an-te'e. 

As-phal-ti'-fes. 

As-tra-bad'.'M 

As-tro-can', 

A thy, athi', 

Aubigny, o-been-yee.** 

Auch, osh. 

Augsburgh, ouks'.boorg. 

Aurillac, o-reel'-yac. 

Auvergne, o-vairu'. 

Auxerre, o-zair'. 

Avignon, a-veen-yonaf.** 

Avranches," av-ransh . 

Aylesbur^, ailz'-ber-iy, 

Azores, a-zo'rs. 

Azov, a-zov'. 

Badajos, badoa-hos\ 

Ba-lW-mas. 

Ba-hi'-a, ba-hee'-a.»o 

Baikal, bi'-kal. 



^ In English words, the tondency of the accent is to the' root, and not to tTi» 
termination. Hence, as a gcm-ral rule, the accent on Eng^iNh words is usually 
on the first syllable; but the exceptions arc numerous. -See " Prindj)le8 of 
Fronttuciation" in the Introduction to the Author's English Dictionary. 
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Bajlize, ba4eez'. 
Balk/i, balk. 
Bailina, ba-li-na\ 
Baltic, bawl'-tik. 
Banagher, bam'-a-Iier* 
Bat-h&'-does, 
Bar-bu'-da. 
Basle., bahl. 
Bas-so'-ra. 
Bayoune, bah-yoae. 
Beaumaris, bo-may'-ris. 
Beauvais, bo-vay', 
Beira, be-ee'ra. 
Benares, ben-airz'. 
Ben-coo -len. 
Be-nin'. 

Berbice, ber-bee'ee. 
Ber-mu'-das. 
Berwick, ber'-rick. 
BesanCon, be-zan'-song. 
Bil-boU. 
Blois, bloaw. 

Bois-Ic-Dnc, boaw-le-dook. 
Bojador, bo-ya-dor'. 
Bok-ba'-ra. 
Bologna, bo-lo'-nya. 
Bolognese, bo-l6n-ye'se. 
Bo-ni-fa'-ci-o (-chee-o). 
Bootes, bo- o'-tes. 
Bordeaux, bur-do'. 
Bomou, bor-noo'. 
BoB'-ph5r-u8. 
Bouillon, boo-eel-yong. 
Boulogne, bioo-loanye. 
Bourbonnois, boor-bon'-ay. 
Bourges, boorzh. 
Brabant'. 

Brabmaputra -^-poo'-tra) . 
Brazil, bra-zeel'. ^ 

Breslau, bres'-lou.* 
Bretagne, bre-tang'. 
Bruges, broozb. 
Bucbarest, boo'-kar-est. 
Bu'-e-nos Ay-res(boo-). 
Bury St. Edmonds (berrj^). 
Oabul, caboor. 
Caen, kawng. 
Caer-mar-tben (car-). 
Ca«rnar'-von (car-), 
'"'^gliari, kal'-ya-ree. 
<>, ki'-ro. 



Ca-la-ba]/. 

Calais, cal'-lis, or kal-lay^. 

Gal-la'-o. 

Gan-da-bar'. 

CanaeSf kann. 

Gan-o'-pus. 

Canterbury (-berry). 

Can- ton'. 

Cantyre, kan-tire. 

Cape Breton'. 

Ca-rac'-cas. 

Carlsruhe, carls-roo'-hay. 

Car-tba-ge'-na. 

Castile, cas-teei'. 

Cau'-ca-sus. 

Cay-en 'ne. 

Cel'-e-bes. 

Cerigo, che-re6'-go, 

Cevennes, say-ven'. 

Ceylon, sai-lon'. 

Chalons, gba'-long. 

Chamberry, sham-ber'-ry, 

Cbamouni, sha-moo'-ny. 

Champagne, sbam-pang'. 

Champlain, sham-plain'. 

Charleroi, ebarl-rwa'. 

Chatham, chat'-am. 

Chelmsford, cheraz'-furd. 

Cheltenham, chelt'-nam. 

Cherbourg, sher'-boorg. 

Cherson, ker'-son. 

Cheviot, cheev'-yot. 

Chiavara, ki-a-var'-e. 

Cbi-a-ven'na. (kee-). 

Chicago, sbe-kaV-go. 

Chili, cheej-lee. 

Chim-bo-raz'-o (ch hard). 

Chiusa, ki-oo'-sa. 

Chuquisaca, choo-kee-sa'-ka« 

Chusan, cboo'-san. 

Cirencester, sis'-e-ter. 

CivitaVc'cchia, chee'-veeta Tek'-ia, 

Co^ac, cone-yack, 

Coimbra, ko-eem'-bra. 

Cologne, co-loanye. 

Com'-6-rin. 

Co-mot'-ro. 

Coquet, cok'-et. 

Cordilleras (-ye'-ras). 

Cor'-do-va. 

Go-rc'-a. 
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Corfu, kor-foo'. 

Gowes, kowz, 

Cra'-cow. 

Gre-mo'-na. 

Crim-e'-a. 

Croix, St. (croaw). 

Crom'-sr-ty. 

Cuen^a, koo-en'-sa. 

Cul-lo'-den. 

Cura^oa, coo-ra-so'. 

Cuiische-haff, koor-ish-liaf.^ 

Da-'ri-en. 

Dauplune, do-fee^naj. 

De-can\ 

De-la-go '-a Bay. 

Delhi, del-hee. 

Denbigh, den'-by, 

Deptford, det'-ford. 

Detroit, de-traw'. 

Deux Fonts, deu-poi^. 

Di-ar-be'-kir. 

Dieppe, dee-ep'. 

Dijon, dee-zhoug. 

Dnieper, nee-per. 

Dniester, nees'ter. 

Douay, doo'-ay. 

Doura, doora. 

Drenthe, dren'te. 

Droffheda, draw'-e-da. 

Droitwich, droit'-ich. 

Drontheim, dront'hime. 

Durazzo, door-at'-zo. 

Ecuador, ek-wahdo're. 

El'.gin(^hard). 

Esquim^x, fis-ke*mo'. 

Es-se-qui'-bo (-kee-). 

£s-tre-ma-du'ra ('doo-ra). 

Eu-phra'-tes. 

Evesham, ee'-sham. 

Eyder, ee'-der. 

Falmouth, fal'-muth.*' 

Fermanagh, fer-man'-a. 

Fer-rol'. 

Foix, fwa. 



Fontainebleau, fon-tain-blo'. 

Frieschehaif, freesh'-hal 

Friule, free-oo'-le.- 

Funchal, foon'-shal. 

Gaeta, ga-e'-ta. 

Ga-la-pa'gcs. 

Gal-lip'-6-li. 

Ga-ron'ne. 

Genoa, jen'-6-a. 

Ghent, ghent or gwaa^. . 

Glasgow, glas'-go. 

Gloucester, glos-ter. 

Gotha, go'-ta. 

Gra-na'-da. 

Green-wich.o 

Gron'-in-gen. 

Gzeadaloupe, gad-a-Ioop'. 

Guardafui, gar-da'-fwee. 

Guatemala, gwa-tee-ma'-la^ 

Guayaquil, gwa-a-keel'. 

Guernsey, gern'-zy, 

Haerlem, har'-lem. 

Hague, haig. 

Hamault, hay-no'. 

Haiti, bay-tee. 

Hau'-o-ver, 

Har-tt'ich. 

Ha-van'-nah. 

Harerfordwest (har'-furd-). 

Havrede-grace (gras'). 

Heb'-ri-des. 

He-le'-na. 

Hel-i-go-land', 

Helvoetsluys, hel'-Tet-slooz^ 

He-rat'. 

Herault, he-ro'. 

Her-cu-la'-ne-um. 

Hesse-Cas'-sel (bess.-), 

Hin-do-stan'. 

Hispan-i-o'-la. 

Holstein, hol-stin'. 

Hon-du-ras (doo'-ras}» 

Hue, hu-e. 

Hu-ron'. 



» Corische-haff, that is, the kaven of Courland. 

b The termination moutk in English towns is pronounced mtitA ; aa in Ply^ 
mouthf Portsmouth, 9te. 

c In the termination toick and toicb in English, the tp is silent, as in War^ 
C6'ick, Grcenu'ich, &c. 
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I'-co/ra-kili. 

Illinois, eel-e-noia'. 

In-ver-a'-ry. 

Ips-trich. 

Irak'Arnbi. 

Irkutsk, ir-kootsk. 

Is pa-ban'. 

Ja -va. 

Jedburgh, jed'-burro. 

Kamts-chat'-ka (-kat')* 

Kes'-irick. 

Kil-laloe (-loo'). 

Labra-dor'. 

La-do'-ga. 

La-bore'. 

Lan-ark', 

Launceston, lanstos. 

Lausanne/ lo-zann'. 

Laybac/t, lay'-bae. 

I^eghorn, le^'-om. 

Leicester, les'-tcr.- 

Leinster, lin'-ster* 

Leipsic, iTpe-big. ■ 

Leitrim, lee'-trim. 

Leominster, lems-t^. 

Ler'-tcick. 

Le-vant'. 

Liege, lee-aije. 

Lima, lee'-nn. 

Limoges, lee-mozb* 

Lincoln, lin'-cun* 

Lisle, leel. 

Lo-an'go>. 

Loff-o'-den. 

Loire, hvar. 

Loo-choo, or licoo Keoo. 

L'Orient, lo'ri-»%vng. 

Louvuiu, loo- vain'. 

Lu-cay'-a. 

Lucca, look'-ka. 

Lyons, lec-ong* or ly'-ons. 

Lyonnois, lee-on-nay', 

Ma-ca'-o, or roa-kou'. 

Ma-dras'. 

3!a-drid'. 

Maestricht, maze'-trikt. 

Mag-da-le'na. 

Mag' -de-burg. 

Md^iore, raad-jee-o'-re. 

Mala-bar'. 



Ma-lac 'ca. 
Mal'-a-ga. 
Malines, maleen. 
Mauheim, man'-hime. 
Ma-ra-cay'-bo. 
Mar-ga-ri'-ta (-ree-ta). 
Mariuo, ma-ree'-no. 
Mar'-mo-ra. 

Marquesas, mar-kee'-sas. 
Marseilles, mar-sails'.' 
Martinid>, -iiiar>ti'nee'-co. 
Mar'-y-bo-rou^A. 
Mas8achu8'-«6t8 (-tshoo-Bolts) 
Mat'a-pon. 
Meaux, mo. 
Medina, me-dee'-na. 
Messina, me-see'-na. 
Mc^z. 
Mi-a'-co. 

Michigan, misb'-rgan. 
Mil'-an. 
Min-dana'-o. 
Mir-a-mi-chi' (-sbee). 
Missouri, mis-soo'-re. 
Mobile, mo-beel'.< 
Mocha, mo'-ka. 
Mod'-e-na. 
Mo'-ga-dore. 

Mont Blanc, mbng-blavng'. 
Mnn-te'-go Bay. 
Montpelier, ihong-pel-yay'. 
Montreal, mont-re-al'. 
Mont-ser-rat'.* 
Mo-re '-a. 

Morecambe Bay, more'-cam. 
Mor-oc'-co, 

Mourzook, noorzook'. 
Mo-zam-biqne (•bee'k). 
Munich, mu'nik. 
Naas, nais. 
Namur, na-moor'^ 
Nan-kin'. 
Nantes, nawngt. 
Nap'-o-li di Romania. 
Nar-bo'nne. 
Na-va-ri'-no (-ree'no). 
Navarre, na-var'. 
Neagb, na'ay. 

Niacaragua, nee-kar-a-ffooa. 
Neufchatel, noo'-shat-ter. 
I Ni-ag'-a-ra. 



r«SCKBlUJ?«ieAXrntOW0Vir€lKG VOCABCXAltT. !SSO 



Nice, nees. 

Nic-o-bar'. 

Niemaa, nee'xnan. 

Niger, ni'jer. 

Nimeguea {g baid). 

Nismes, neem. 

Nordbausen, nort-hou'ozo]i> 

Nor-«7ich, 

Nov'-go-rod. 

O'-a-sis. -•> 

O-ce-anl-oo. 

0-den-see'. 

O-des'-aa. 

CEesel, o'-sell. 

O-hi'-o. , . 

Oleron, o-ler-ong',. 

CK-ma^b. 

Omer, St., savnagt o'mair, 

O-ne'-ga. 

Or-i-no'-co. 

Orleans, or-leang' or or'-lee-anaf. 

Otaheite, o-ta-heet'. 

Oade, ood. . * 

Oudenarde, ood-nard. 

Ouse, ooz. 

Overyssel, o-ver-i'-aol* 

O-vi-e'-clo. 

O-why-hee'. - 

Pal-my'-ra. . . 

Pam-pe-lu'-na (-loo-na). 

Pan-a-ma' (raah). 

Paraguay, .^:-gway" or goo^). 

Pa-ra-ma'-ri-bo. 

Pays de Vaud, pa/'ee-de-vo. 

Pe-kiB(: 

pQP-sa-coMa. 

Perpignan, per-peen'-yn«ig(» 

Piacenza, .j^e-a^ehen'-za. 

Pictou, pic><too'. 

Piedmont, pee-e-mong. 

Pillau, pil-lou'> 

Pisa, pee'-sa, 

Poictiers, pwa-teers. 

Poitou, pwa-too'.. 

Pon-di-clief-ty CshfW-rjr).. 

Port-au-Prinoe, port-o-prawngso. 

Port Mabon'. 

Porto Rico (ree'-co), 

Po-to'^mac. 

Po-to'-si. 

Presteign, pres'-teen. 



Province, pro-vawngM. 

Puerto, pwer'-to. 

Pu'-lo Pe'nang. 

Puy-de-Dome Cpn'-eel. 

Pwllheli, pooli©'.li.>» 

Pyr'-e-nees. 

Quebec, kway-bek'. 

Quito, kee'"to. 

Ragusa, ra-goo'-sa. 

Raleigh, ra -ly. 

Raphoe, ra-fo'. 

Reading, red'-ding. 

Reggie, red'-joi 

Reiines, ren. 

Rheims, reemz. 

Rio Janeiro, ree'-o ja-r.ee'-ro. 

Rochelle, po-sheF. 

Romagna,p ro-m»n^ya.2« 

Rouen, roo'avrng'. 

Rousillon, roo-seoZ-yong. 

Rovigno, ro-vaein'-yo.*^ 

Ru'-gen ( <7 hard). 

Sack- a- too'. 

Saff-ba'-li-en. 

Sa-/<a-ra. 

Sarawak, 8ar«#v/-tr»k. 

Sfc. Cloud, sawngt cloo. 

St. Croix (croaw'), 

St. Jago, (i-a'go). 

St. Roque (roke). 

Salisbury, solz-berry. 

Sal-o-ni'-ca. • 

Sal-va-dor'. 

Sa-mar-cand'. ' 

Sand'-trich.- ' 

Santa-Fe' (-fay). 

Santa-Fe de )s4-gA'-ta. 

San-ti-a-'go. 

Saone, sonc. 

Scafell, skaV'fell. 

Schatfhausen, glir.f-how'-seTi. 

Scheldt, skelt or sheldt. 

Schelling, sbel'-ling. 

Schiedam, skee'-dam. 

Schumla, shoom'-la. 

Schleswig, shles'-vig. 

SchuylkiU, Bkool'-kiU. 

Schwartzwald , sh varts'- valt. > 

Scbwerin, shwe'-rin. 

Scio, shee'-o. 

Scutari^ skoo-tar'-i. 
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Seine, sarne, 

Sen'-e-eaf. 

Sen-na-ar. 

8er-in^ga-pa-tam'. 

Set-u-val' or St. Ubes. 

Be.Tili'e. 

Sevres, saVr. 

Seyclielles, aay-sbell'. 

Shrewsburry, shroz'-berrj. 

Siam, se-am'. 

Si-am'-pa. 

St-er'-ra Le-o'-ne. 

Si-er'-ra Mo-re'-ua. 

Sin-ga-po're. 

Soco'-tra. 

So-fa'la. 

Southu^ark, mith'-ark. 

Squillace, squil-la'-che. 

Stamboul, stam-bool. 

Stock'-holm. 

Stranraer, Btran-iar'. 

8trom-bo'-li. 

Suez, soo'ez. 

Su-ma'-tra. 

Su-rat'. 

Tahiti, iah-hee'-tee. 

Ta-la-ve'-ra, 

Tangier, tan-jeer'* 

Ta-ren'-to. 

Taunton, tan'-ton. 

Tau'-ri-da. 

Tavira, tah-vee'-ra. 

Te-hc-ran'« 

Ten'-e -riff (rcef).»o 

Ter-cei'ra, ter-see'-ra. 

Ter'-ra del Fu'-e-go. 

Tewkesbury (-berry). 

Thameg, temz. 

Theisa, tice. 

Ticino, tee-chee'-no, 

Ti-ti-ca'-ca. 

Tiv'.6-li. 

To-ba'-go» 

To-kay^ 

To-le'-do, 



Ton'-ga-ta-bo</. 

Tonquiu, ton-keen'. 

Tor'-ne-a. 

Torto'-la. 

Toulon, too-lon'. 

Toulouse, toolooz'. 

Tours, toor. 

Tra-fal'-gar. 

Tran-que-bar'. 

Tre-vi -so, tre-vee'-ao. 

Trieste, tree-est'. 

Trin'-com-a-lee'. 

Tri-ni-dad'. 

Trip'-6-li. 

Tri-po-liz-za (Iit'-za)« 

Troyes, troaw. 

Turin, too'-reen. 

Tyrol'. 

Uist, wist. 

Ulea, oo'-le-a. 

Ural, oo'-ral. 

Utrecht, u'-trekt. 

Vera Cruz Ccroooe). 

Valaia, valay. 

Val-la-do-lid'. 

Val-pa-ru'-so. 

Vaud, vo. 

Vendee, vawng'-day. 

Venezuela (zoo-e'-la). 

Vosges, voui. 

Wald, valt. 

WardhnuB, was^-faoos. 

Wartrick, war'-ik. 

Widdin, vid'-din. 

Wittenborgh, vit'-ten-boorg. 

Wiesbaden, vees-bad'-en. 

Yar-kand'. 

Yar'-raouth, yar^-muth* 

Yenikalej yeuVkal^'e. 

Yeovil, yo'«vil. 

Youghaf, yaV-hal. 

Ypres, ce -p'r. 

Yu-ca-tan'. 

Zurich, zu'-rik. 

Zuider Zee, zoi'-der»ze« 
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INTRODUCTION TO GEOLOGY. 

To a complete knowledge of Geography, some acquaintance 
with the science of Geology is necessary. We shall, there- 
■fore, in addition to what has been said on this subject in the 
chapter on Mountains (page 60), give a short sketch of its 
leading principles. 

Geology is that science which treats of the internal struc- 
tare of the earth, and of the various materials of which it is 
•composed. But how, it may be asked, can we know anything 
of the internal structure of the earth ? It is, as we have seen, 
tm opaque and solid globe ; and from the surface of it on which 
•we stand, to the centre, is nearly 4,000 miles. Compared 
'With this distance, the deepest excavations we can make in it 
are mere scrapings at the surface. » 

But even if we could penetrate to the centre, and make our- 
selves acquainted with the nature and arrangement of all the 
materials in that particular direction, it is obvious, that from 
■such a result, no general conclusions could be drawn. Such 
must be our ^rst thoughts on the subject, and such were the 
opinions, even of learned men, till Geology began to be studied 
as a science. 

BAKTHS. 

At first view, the materials at or near the surface of tht 
earth seem to be without arrangement or design ; but on ex- 
amination, we shall find that this is not the case. On, and 
immediately below the surface, will be found, generally speak- 
ing, loose or unconsolidated materials, which are called 
JBARTHS ; and from a due admixture of those earths is formed 
the SOIL of our gardens and our fields. The first in order is 
called vegetable mould, because it is composed principally of 
decayed vegetable and animal substances ; and it is obvious 

*The depth of the deepest mine vet made is less than half a mile, 
that is, less than the eight-thousandth part of the distance from the sur- 
Uice to the centre of the earth, 

T 2 
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that if this material had not been deposited at the surface of 
the earth, there could have been no vegetation, and conse- 
quently no support far animal life. Tlje other earths are prin- 
cipally composed of .particles which have been disintegrated^ 
or worn away from the various rocks which form the crust of 
the earth ; and hence they liave been called mineral earths. 
The disintegration^ or crmnbling away of solid rocks is occa- 
sioned by tlieir long exposure to the influence of the atmos- 
phere, ^ and to the continued action of the rain and the winds. 
Each of these earths is distinguished by the nanle of tfie mi- 
neral which enters most largely into its composition ; and each 
..of them is found to be subservient to the wants and coitve- 
nience of man.c 

Thus, when earths are composed principally of silex Or 
Jlint, they are called Siliceous ; when of calx or limestone. Cal- 
careous; and when of aiigilla or clay. Argillaceous. Theteri|i 
alumina is sometimes used instead oiargilla, 

^Disintegrated, From the Latin words dis, asunder, and mi^er, the- 
whole, or entire. 

*> Aietals are subject to aimilar influences. When iron, for exaxnp]#» 
is exposed to air and damp, its surface, however well polished, is soon 
covered or converted into reddish particles called nest. These particles 
gradually fall off, and others succeed, till the whole is, in the course of 
time, converted into a kind of reddish earth called the oxide o/iron. 

But the wear and tear of solid rocks is not confined to the particles 
'on the surface. The same influences from time to time cause large &a^- 
inencs to fall off ; and it is of fragments so detached that the graveif 
pelitles^ a&d large rounded stones which are found on the sea ahore and 
•in the beds of rivers are formed. At first, they are rough and angular, 
.but when subjected to the rolling of the waves on the aeaBhoie, or t« 
the action of running water in rivers, they, by grinding and rubbing 
against each other^ gradually become smooth and rounded. The rocky beds 
over which they are carried or" rolled, contribute to the effect produced. 
• *« Without tand'm fiifd, we could have no giasB for onr windbwB,' nor 
for any other of the useful and important purposes foF which this nunerai 
is essential — from the common blau:k bottle in daily use to the telefM^ope,i3i 
the hands of the astronomer. Nor could we even have houses wltnottt 
cand — at least houses built of stone or brick; fur sand is a necessary in- 
gredient in mortar ; and also in the manufacture of bricks. 

Similar observations might be made with regaxd to the various ased 
.important uses of lime and clay. The utility and necessity of the 
former to the n&ason, the farmer, the tanner, the soap-manufacturer, 
and the sugar-refiner, are well known ; and without clay there could 
be neither bricks, nor slates, nor any of the beautiful and useful pro** 
ductions of our potteries, from the finest porcelain to the coarsest eai^- 
«nware. The uses of lime and clay in the Plastic artS) and for ni«i^ 
other purposes, are also well known. 
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If we had only the earth of st7ea^, there could he no yegeta^ 
tion, for it is too porous to retain the necessary moisture. Of 
this, the Bandy deserts of A&ica and Asia are striking exam* 
plea. But when siliceous earth is duly mixed with other soils^ . 
it improves them, and thus promotes vegetation. Sand mixed, 
with clay 61/ soil, for example, will correct its stiffness; and in 
tjxis'^ay, the moisture necessary for vegetation will he ena- 
bled to penetrate or filter through it. Similar ohservationt- 
might he made with regard to calcareous and argillaceous 
earths : the fowner Utoo dry and too hot for vegetation, the 
latter is too wet and too cold; but when mingled together, in 
due proportions, they correct and improve each other, and! 
thus contribute to the general fertility of the soil. It isi 
with this view that the farmer mixes lijne with his cold clayey 

Bat though chy^ mthout a due admixture of other earths, 
is unfit for vegetation, because it will not allow water to pene- 
trate or filter through it, yet it' is to this very q[uality, that we 
owe one ef the necessaries, and, it might be added, one of ^ 
the luxuries of life — we mean pure spring water. In page, 
60 we have briefly explained the origin and formation of 
S^nySi Brooks, and Rivers ; and we have only to add, that 
but for the retentive quality of clay, there could be no great 
risservoirs of water under the earth, and, consequently, no 
springs. "The water which falls in rain" would continue 
its downward progress, *' through the pores and fissures of 
the mountains," and never again return to refresh and fer- 
tllize the earth, did it not, sooner or later, meet with beds 
or rocks of clay, which, in effect, say to it, **Thusfmrshalt: 
thou go* and no farther.'** It is, then, as we have already 
exi^ified, collected in great natural cavities or reservoirs, 
and returned again to the earth in the form of springs, . 
brooks, and rivers. 

ROCKS* 

. In digging through the different earths which lie at or neaor 
the^urj^e, we come to hard or consolidated materials which < 
aqre called rocks. These rocks form what is called the c&usr • 
of the earth ; and^ generally speaking, they are of the same 
materials as the earths which we have just described ; the 
only diff^ance being, that, in t'he earths, the materials 
are loose or unconsolidated, and in the rocks hard or consoli^ 
dated. 
Ttiis is the popular distinction between earths and rocks, 

— ■ ■ ;; 

* A knowledge of this fact leads us to line or form with «laj the bot** . 
toma and sides of iirtiaci&l reservoirs for wdter ; as ^Q^^ ^i^ Imxuu 
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bnt it should be noted, that in the language of Geology, the 
terra rock is applied to every kind of earth, even to peat<, as 
well as to stones, and masses of stone. The following table 
exhibits the four great cLasses of earths and bocks, with the 
different degrees of consolidation. It also illustrates the 
general principle, that lower rocks or strata are harder or more 
consolidated than those which are above them, because the/ 
have been subjected to a greater pressure. 

. Siliceoust, ArgiUaeeofu* Calcarwut^ CarbomiferotUh 

Swd, Allnviftl Claj, Mar], Peat, 

Sandstone, Laminated Claj*, Chalk, Lignite^ 

Oraywack^, Slatj Shalo, Limestone, Brown Coal, 

Quartz Rock. Clay Slate. Cry stalliue Marble. Common Coal, 

As in the earths, some rocks are formed of only one simple 
mineral,* as flint, limestone, and clay-slates ; while otliers are 
composed of two, or more, as micarslaie and granite. The 
former are called simple, and the latter compound rocks. As 
ia the earths, too, the most abundant materials of rocks are the 
simple minerals just mentioned, namely, flint, lime, and ciay> 
The other simple minerals which enter most frequently into 
the composition of rocks, are felspar, mica, hornblende, talc*, 
chlorite, and oxide of iron. 

Ftlspar is a hard mineral, usually of a cloudy white or red 
colour, which decays easily, and forms the fine clay used for 



■ ■ By simple minerals are here meant individual mineral substances*, 
as distinguished from rocks of -which they are the constituent ports* 
They are not simple in their own nature, for, when subjected to<cneni'«- 
cal analysis, they are found to consist of a variety of different substances. 
Hie most common species of Felspar, for example, is composed of about^ 
64 per cent, of silica, 18 of alumina, 14 of potash, 2 of lime, and nearly 
1 of oxide of iron. There are, according to the deductions of chemistry, 
no less thaajS/ty-four simple or elementary substances. 

' ^ It is* supposed that these minerals enter into the composition o£ 
the crust of the earth in nearly the following proportions : silex 
one half, clay one sixth, and lime one eighth. Quartz is silex in 
its purest form, and kaolin (of which porcelain is made) is the purest 
kind of clay. Lime is never found by itself, that is, withont an ad« 
mixture of something else. It has a great affinity for carbonic acid, and 
united with it, it forms carbonates of lime, or, as they are usually called; 
limestones. Quick, or pure lime is obtained by driving off the carbonic 
acid and other volatile matter, as is done in lime-kilns. United with 
tdlphuric acid, it forms sulphates of lime, as gypsum, alabaster, 6&c. ; 
aiid with fluoric acid, fluates of lime, as fluor spar, &c. Shells and 
corals are formed principally of lime j and also, the greater part of UiOb 
WnM of ammaU* 
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porcelain. The soft, greyish crystals of granite, which can be 
easily scratched, are formed of felspar. 

Mica is derived from a Latin word which signifies to shine 
or glitter. The bright glistening scales which we observe in 
granite, gneiss, and mica-slate, are formed of this mineral. It 
also occurs in minute, scales in many sandstones, giving to 
them a bright silvery appearance. Muscovy glass is a variety of 
mica. It is often found in veins of granite and mica-slate, in 
lamince (or thin plates) of more than a yard in diameter ; and 
in Bnssia it is sometimes used instead of glass. 

Hornblende IB a hard mineral of a black or dark-green colour. 
It enters largely into the composition of several varieties of 
the trap rocks. When it occurs in granite instead of mica, 
granite is then called syenite.^ 

Talc is a transparent, foliated mineral, resembling mica, but 
softer, and not elastic. It is often used for tracing lines on 
wood, cloth, &c., instead of chalk, which is more easily 
e0aced. 

Chlorite (from the Greek word chloros, green) is either of a 
crystalUzGd or foliated structure. It enters largely into the 
composition of chlorite slate. Green earth, which enters into 
the composition of many trap rocks, is allied to chlorite. 

Oxide of iron is another name for the rust of iron. See 
note b, p. 292. It is it that gives the reddish colour to many 
rocks, and mineral waters. 

Bituminous^ and Saline minerals also enter into the compo- 
sition of certain classes of rocks. The great coal masses are 
composed principally of the former, and rocr-salt of the 
latter. It is almost unnecessary to observe, that these two 
minerals are of the utmost importance to man, and hence they 
have been most abundantly diffused over the earth.o Refer to 
pp. 175, 189, and 258, in which the Mineral Productions of 
the earth have been classed and described. 

Generally speaking, all the great rock masses in the earth» 
are composed of one or more of the preceding simple mine- 
rals. But as they are usually blended together in different 

* So called from Stfene, an ancient city of Egypt, about -which this 
species of rock is found in great abundance. It was largely imported 
by the Romans for architectural purposes. 

b Bitumen is derived from the Greek yrord pitus, the pine tree, from 
the resin of which pitch is made. See note, p. 258^ for the different 
kinds and uses of bitumen. 

^ Rockrsalt sometimes forms entire mountains. The valley of Car* 
dona, in Spain, for example, is traversed by hills of solid salt, 600 
feet high, which glitter in the sun like mountain»of gems. See p. 258. 
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formn and proportions, the result is, that' we hirre a greaV 
number and variety of rocks. The principal or most abnn*, 
dant Titcka are mentioned in this little sketch; and before 
going fartlicr, the learner should provide himseif with a goodi 
specimen of each. 

STRATIFIED BOCKS. 

. Having crivcu a general description of the materials whidi.- 
enter into the composition of rocks, we shall resume our sap- 
posed examiuatiun of tiie cbust of the earth. Passing througln 
th« EAaTus, and continuing our excavation^ we, generally 
speaking, meet with diti'erent strata^ ar >layeT9 of rocks, oner 
above another, in a certain determinate order, which i» never 
in any degree inverted — that is, rocks of an older formation will 
i^ver be found, in the order of stratification, above rocks 
which were formed at a more recent period ;i> or, in other4 
words. Primary rocks will never be found above Secondary t* 
nor Secondary above Tertian/ ; and the same principle appliea. 
to each of tXi^atrataoi the difier^at groups or formatimu. 

. It is not to be supposed, however, that the stratified look^* 
i^ways, or indeed ever occur, in a regular and unbroken series 
If this were so, the lower members of it would be beyond the. 
r^ach, and beyond the knowledge of man. Some of them occur 
at, or near the surface in one place, and some in another & and- 
in this way we have become acquainted with them alL 

. Generally speaking, the din'erent strata are parallel to each 
other, and in a horizontal direction; but in many places, we^ 
shall find that they have been broken up, distorted, and driven, 
to, or near the surface, by rocks of a quite difierent character, 
which occur in irregular masses. The beneficial efiect of this 
seeming irregularity has been stated in p. 61, to which the- 
leamar should refer. 

In every part of the world in which similar examinations, 
have been made, similar appearances have presented them- 
Sjblves ; and hence the various rooks which conapose the crust*. 
of the earth have been divided into two great classes, namely* . 

* Strata, tbe plural oirtraium, a Latin word which aignifiea stnwed 
or spread ; and also, a bed or layer, 

^ This fact is of great practical importance to the miner; £» if i^* 
searching for coal; or any. other mineral, he C9xue» upon a irtratmn 
whic-^, in its geological order, underlies tbe miaejroJl he is in seardi o^ * 
he knows that further operations in that direcUoQ would be useless. 

. c Horizontal. Because they must liave been originaJly deposited at 
t]|» bottom of a sea or a lake, and eonscquently on a £ouMatidn wluch^ 
'^fm.hvelf or ^eacly »o. . 
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BmuncxweBt and TJiisxiukvxpiia>% ga&dffeones, limeetones^ and 
clay-Blates are -examples of the former class o£ rocks; and. 
granite, and trap rocks, of the latter. 

The terms A<i0&ous and SsDiftiENXABY are also applied to 
the Stratified rocks, because, a^ has been shown by geologistis, 
they were originally formed by sedimentary depositions in 
vmttr. And the Unstratified rocks are also called Igneous 
and YoLCANic, heoause it is supposed that they were origi- 
nally formed by fire in the internal parts of the earth, and 
driven up liom helow^ and through the. stratified. rocks \iy 
earthquakes and. vokanic agency. From this cireumstanqe 
they are also called bqcks of abruption ; as by Humboldt, fp 
his '* Cosmos." 

If these conclusions and suppositions be true — and there can 
be no Tational doabt of. it — ^what astounding changes mnst 
have taken place in the earth before it was finally prepared for 
the abode of man 1 In countries far remote from the eea, and 
even on the summits of the highest mountains,* are found vast 
quantities of sea-shellsy and other marine deposits, which is a 
proof that they were at one period submerged under the waters 
of the ocean. And in many cases, it appears that **the dry 
land " and ** the waters " must have changed places repeatedly ; 
and for long periods of time.** The whole series of 9tratifie4 
rocks, even those which are now buried thousands of feet deep 
in the earth, must have been formed, one after another, in this 
way.^* That is, each stratum, in succession, must at one 
l^eriod or another, have been formed, either at the bottom of 
a sea, or of a fresh-water lake into which large rivers disem- 
bogued. 

* The sides of the banks of rivers 'which flow through hilly countries, 
or through deep mvines, often exhibit extensive and satisfactory speci- 
mens of stratified rocks in their natural order of superposition. Simi- 
lar specimens may also occasionally he seen on high headlands or cUffs, 
adjoining the sea shore. 

** Fossil sheUs, of forms such as now abound in the sea, are met with 
far inland, both near the surface, and at all depths below it, as far as 
the miner can penetrate. They occur at all heights above the level of 
the 6cean, haying been observed at an elevation of from 8,000 to 9,000 
fleet in the Alps and Pjn^nees, more than 13^000 feet high in the 
Andes, and abovo 13,000 feet in the Himalayas. — LyeiL 

Dttriiig tho process of deposition, each separate layer wag onoe ihor 
i^ppermoat, and eovered immediately by the water, in which aquatic 
ammaU Hved. Each stratum, in fact, however far it may now lie be-^ 
neath ik» snr&ee. was once in the state of loose sand or soft mud at the 
lMiilik>in.of.tbefe% m whioh shells, and other bodies, easily become eB», 
veloped. — LyelL 
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The lowest beds must, at one period, linve been nt ttie bot- 
tom of the Eca, becniise they consist of marine deposits ; for 
Portland stone is an oo/irt limestone. At a subsequent period, 
these beds bccnme dry land, and trees grew npon it. At ano- 
ther period, this [and, and the trees upon it, were enbmergeJ 
under fresh water ; and above them, in the coarse of time, 
were deposited strata or layers of fresh-water calcareous slate. 
And finally, the waters luiving left these new beds, thej be^ 
caroe dry land ngaiu.* 

FniMART nOCKS. 

When the waters of the great deep first swept over the 
earth, neitlier animals nor vegetables existed) aad conse- 
quently in the strata then fornicil, there arc no traces of orga- 
nized matter. Thefc strata are lowest down in the series, and 
the tenn Primary lias been applied to them, because it is sup- 
posed that they more formeil previous to the existence of 
animals and vegetables ; and also previous to the formation of 
the other rocks. Thelatter supposition is founded on thefact, 
that in rocks of this class no fragments of any other rock have 
i>een found. 

The Prlmury rocks ore distinguished by thdi s/<ify and ctya- 



■Thfl potitioD ni the Wtatdes clsy, wh^ch is a frech-watar fonna- 
tion,Viithre£;aTdto Cbalk uid <ir6eDsand, which uvmarfA; deposits, i» 
anolJier striking illustration of the fact Btfited ia the tovt. Speaking 
on this point, Sir C. Lyoll observes— "It lias-bcen already neo- 
that the chalk and gnf nund hsve aa nggrejnits thickness of 1,000, or 
.; \ t,.t^ e .^ T. ;_ ^. ._.r._. a wtfndei-ful fftct, that aftoTpon*' 

5,"from'!iiwtVi"oijo'£Ml 
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fidiifu* structure. They are also vory hard and compact i^ and 
as has been already stated, quite destitute of orgnnic remains. 
The principal rocks of this class are gneiss rocks, mica, talc, 
and chlorite schists,^ quartz rock, crystalline limestone, and 
day slates. . 

The Primary rocks overlie the granite or igneous rocks ; and 
it is supposed that they owe their crystallive texture to their 
having come into contact with them when they were in a hii^h 
state of temperature. It is also supposed that they originally 
contained some organic remains, and embedded fiagments of 
other rocks ; but that all traces of them wero obliterated by 
the intense heat to which they were subjected. In this way, 
dark limestones, replete with shells aud corals, have been 
turned into white statuary marble ; and hard clays into mica 
and hornblende schists. Sir C. Lyell proposes that these 
rocks should be. called Metamorphic ; and he shows clearly<» 
that the' term "Primary" as applied to them is erroneous; 
but as his theory has not yet been fully adopted, we retain, for 
the present) the old terms, ** Primary," ** Transition," &c. 

TRANSITION ROCKS. 

After the formation of the Primary Eocks an important 
change began to take i)lace in the world ; for in the strata 
next formed, are found a few fossil remains of zoophytes^ and 
marine shells, which is a proof that, set this period, animal life 
had commenced in the waters of the ocean. To this class of 



» Crystal. " Simple minerals are frequently found in regular forms 
'with facets like the drops of cut glass of chandeliers. Quartz being 
often met with in rocks in such forms, and beautifully trampurent, like 
ieeySraa called rook crystal; the word in Greek properly signifying i^ 
piece of ice. Hence the regular forms of other minerals are called 
crystals, whether they be clear or opaque. By crystalline is meant the 
internal texture which regular crystals exhibit when broken, or a con- 
fused assemblage of ill-defined crystals. Loaf-sugar and statuary 
marble have a crystalline texture. Sugar-candy and calcareous spar 
are erystaUized.'" — Lyell. 

*> Compact. — That is, the grains or particles of which they are formed 
are so minute as not to be distinguished by the naked eye. Granular 
14 the opposite of compact ; and nenco the teiins granite and granitic, 

c Schzsts, This term is applied to rocks easily split up into slaty- 
like plates or divisions. It is derived from the Greek word sckismaj at 
splitting up, or division. 

. d When it was thought, as formerly, that all rocks were of aqueous 
formation, granite, as being the lowest, was naturally considered as. 
having been the first formed ; and it was therefore denominated *^ Pri- 
AutivQ " or " Primary." But after " the Neptunian theoiy '* had br 
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XDcks the tenn Tranfiitiorf^ has been applied, because they^ 
were considered by the older geologists as forming a tran&ition 
or passage from the Primary rocks, which contain no fossil re« 
mains of any kind, to the Secondary rocks, which contain^ 
numerous fossils, not only of sea, but also of /an J plants and- 
animals. 

The Transition rocks, as has been already stated, contain 
only a few marine fossils, and they are all of the lowest class 
or order, as zoophytes, corals, and shells. They consist pria^. 
cipally of thick beds of sandstones, shales, slates, and lime- . 
atones, and are ususdly called Greywacke,^ Camfanan, or Siltu- 
rian rocks. 

8ECONDABT KOCK8. 

Under the name of Secondary rwikB are comprised all the 
formations, systems, and groups, from the Transition to the ■ 
Tertiary rocks. 

The term Formation is applied to rocks which seem to have 
been formed under nearly similar circurostances ; and the term^ 
System^ to rocks which are found to have nearly the same mi- 
neral and fossil character. Under one formation there may be 
aeveral systems ; and under one system, sereral groups, 

Greologists hare not yet agreed upon^ an exact classification ' 

» - ^ — ■ — — — '■■■ ■ ■■ ■ •■ 

abandoned, and the igneous origin of granite admitted, the terms in the 
sense in which they had been applied, became objectionable, and in 
many cases, erroneous ; for instead of forming tbe oldest part of the 
«arth's crust in all cases, as had been formerly supposed, sonoe granites 
am of comparatively recent formation — in fact, newer than the stratified' 
rocks which they have disrupted, and in some cases, rendered crystal- 
line. Or, in tbe words of SirC. Lyell, ''Some granites and grani^ 
schists are of an origin posterior to many secondary rocks. In other 
words, some primary foimations can be shown to be newer than many 
Mcondary groups — ^a manifest contradiction in terms.** 

» Transition. This term was applied to rocks of this class by Wer- 
ner, the gceat German geologist, on the supposition that they formed a 
step or transition from the primitive state of the globe to that eoBdition* 
of It in which it began to be inhabited by living bodies. 

> Or GrauuHickif which, in the language of German minen, sigmfies 
f^r^y rock ; many of the rocks of this claes being of a grey colew. 
These rocks abound in some parts of Wales, and in Shropshire, the 
coontry of the ancient Silures ; and hence tlie terms Cavwriam and 
Silurian. 

^ The fossiliferons strata have been variously grouped aeeording to 
tbe comparative value which difierent geologists have attached to 
difierent characters ; some having been guided chiefly by the thick- 
*ms, geographical extsat, «ad BuneralogiMl xomppattUm of pacticolu^ 
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tf tKe Secondary rocks. They are usually, however, divided 
^into four great systems, each of which contains several groupa 
or sub-divisions : 1. Carboniferous; 2. Saliferous; 3. Oolitic; 
i4. Cretaceous or Chalk. 

Under the Carboniferous system may be grouped, beginnini? 

"with the lowest, Old Red Sandstone, Mountain Limestone, and 

.the Coal Measures ; under the Saliferous^ System, Magnesian 

limestone. New Red Sandstone, and Saliferous Marls ; under 

the Oolitic^ System, Lias" Limestones, Oolitic Limestones, and 

Wealden Clay; and mider the Cretaceous System, Lower 

r Qreensand, Gault, Upper Greensand, and Chalk. 

In ascending this great series of rocks the fossils become 
.more numerous, and of a higher order; but as in the Transi- 
. tion rocks, they all belong to extinct species of animals and 
plants. In the Old Red Sandstone, or lowest rocks of the 
'. series, are found, in addition to a greater number and variety 
•of corals and marine shells, the fossil remains of peculiarly 

• formed fishes. Tliis proves that, at this period, the formation 
of vertebrated animals had commenced in the waters of the 

' ocean. In the Mountain Limestone, corals .and marine shells 

. are very numerous ; and in the coal strata we find for the first 

' time, the fossil remains of land plants, fresk-water shells, and 

fishes of the mwroid family ; that is, half fish, half reptile. 

Long before the Coal formations, large portions of the sur- 

• lace of the earth had become dry land ; and the vegetation 
which covered it, must have been of the most luxuriant kind. 
All the coal and peat which are found in so many parts of the 

' earth, and in sucn abundance, were formed from the immense 
.forests and gigantic plants which flourished at that period. 

• Nearly 500 distinct species of plants and trees have been dis- 
, covered in the coal strata, the majority of wliich resemble 
^ gigantic ferns, canes, and bamboos. Some of these tree ferns, 

as they are called, must have been between forty and fifty feet 

• high; and their trunks vary from half-a-ft)ot to five feet ia 
. diameter. 

'■ ■ ■■'-' ■ ■ ■ ■■ ■ ■ .1 I I .. . ■ . I ^ 

• sets of strata ; others by their organic remains. AU, however, seem 
now agreed that it is by a combination of these characters that we must 

- iondeavoar to decide which sets of strata should be entitled to rank ai^ 
: principal and independent groups. — I^eU. 

A Sali/erdus. That is, »oUt bearing or containintt. It is in these for- 
' xaations or groups that salt is principally found. §ee p. 259, 

b Oolite, The term oolite ik derived from the Greek von^ an egg^ 
%aad lithos, a stone \ and it has been applied to this kind of limestone^ 

because it consists of rounded particles like the roe or c^s of a fish. 
t : c Liag ig a provincial corruption of layers, in allusion to their reguUwt 
Straiification. 
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Of the vegetable origin of coal there can be no doubt. 
When slices of it, thin enough to admit the liglit, are minutely 
exaniincd, its vegetable structure is distinctly perceptible; 
and it is not unusual to find, in coal beds, the trunks of trees 
half converted into Coal. These wonderful and most impor- 
tant results were principally produced by the agency of /icaf 
and pressure. Or, in other words, to the deluges, earthquakes, 
and volcanoes, which overwhelmed, and buried in the earth, 
these primeval trees and plants, we owe the coah which we 
burn in our houses, our factories, and our steam-ships! 

The Oolitic formations, from the Lias to the Wealden groups 
inclusive, are remarkable for the number and variety of the 
fossils which they contain; particularly of sauroid> animals. 
In these strata arc found saurians^ ichthyosaurians, and plesio^ 
saurians,^ in such numbers, and in such varieties, that this 
period in the worlds history has been called the **age of 
reptiles." These creitures resembled gigantic lizards or cro- 
codiles ; and some of them were adapted for inhabiting the 
water; others for living upon land; and some were amphi« 
bious in their nature. Some of them, too, as the pterodactyles,^ 
had winjrs, like bats, which enabled them to fly in the air! 
Tlie Wealden'^ group is particularly remarkable for its fossils of 
gigantic land reptiles, including the iguanadon^* which was 

» Sauroid. This teiin is derived from two Greek words which sig- 
nify like or resembling a lizard. Ichthvosaiirus means the Jish lizard, 
and j.lcslcsauius implies^ that the creature was neater or more like a 
lizard than a fish. To several other species of these creatom naoMS 
have been given ; as meqalo^aurus^ the great saurus ; geosaurus, the 
land saunis ; hylceosauruSf the forest saurus ; ieleosauntSf the perfect 
8.\uru8, &c. 

b Flesiosanms, This animal had the head of a lizard, the teeth of a 
crocodile, and the body of a serpent. Its neck was of enormous length, 
exceeding, in some of the species, that of the remainder of the body. 
It appears to have lived in shallow seas and estuaries ; and while swim* 
ming it is supposed that it kept its neck arched like that of aswao, 
darting it down.ut the prey within reach. Prodigious numbers of their 
remains arc found in the Lias group; and some of them must havf 
been upwards of twenty feet long. 

« Pterodactyl es. From the Greek pterofiy a wing, and daltyhsj a fift- 
cer. Eight species of flying-lizards have been discovered, of sizes varying 
Ixom that of a snipe to that of a cormorant. The second digit of the 
fore-ftet was of extraordinary length, with which it is supposed it partly 
supported its win^s; and hence its name. 

<i Wealden. These formations are fully developed in Qie tceald* 09 
tpolds of Kent and Sussex ; i^nd hence the term Wealden, 

* Iguanadon, It had two rpws of teethf like the iyuana ; and hence 
" "1 name. • 
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Iblly seventy feet in length. In this group, too, aaitauig of 
the mammalia kind begin to make their appearanee; but the 
only specimens yet found are of the marsmpitd order, and of 
small size : sometliing like small kangaroos, or opossums. 

The Chalk formations are rexiMurkable for the number and 
Tariety of their marine fosuU; as corals, shells, fishes, and 
turtles. In some casesy chalk is almost wholly formed 'of 
minute shells and corals. 

TBHTIART ROCKS OR FORMATIONS. 

The Ttrthry rocks, or formations, comprise all those regu- 
larly stratified beds wliich occur above the Chalk system. 
They consist of marls, imperfect limestones, gypsum, sand- 
i^nes loosely aggregated, lignite or half- formed coal, blue and 
plastic clays, &c. They were formerly considered as mere 
superficial accumulations, confined to certain localities; but 
"when it was found that they consisted of regularly stratified 
beds, and that the organic remains which they contained could 
be referred to definite periods in the earth's history, they were 
classed as Tertiary rocks or formations. They are not of 
general occurrence like the other rocks, but are usually con- 
fined to basins near rivers and estuaries. And it is remark- 
able that the two great cities of London and Paris have been 
built on two such basins, that is, basins full of Tertiary forma- 
tions. Hence the terms London clay, and Plaster of Paris, 

The Tertiary formations have been divided by Sir C. Lycll 
into the Eocene, the Miocene,* and the Pliocene,** groups or 
periods. The term Eocene is derived from the Greek word 
£05, the dawn, and kainos, new or recent; and it has been 
applied to the oldest groups of the Tertiary formations, 
because it is in these groups that the remains of animals of the 
same species as those which now exist, make their first appear- 
ance. For, as has been already stated, all the organic remains 
ibund in formations preceding the Tertiary, belong to species 
of animals which had disappeared from the earth before it wait 
finally prepared for the reception of man. In the Eocene 
strata, the proportion of existing to extinct species of animals 
is about 3^ per cent. ; in the Miocene, or less recent, 17 ; in 
the Older Pliocene or more recent, from 35 to 50; and in th^ 
Newer Pliocene, from 90 to 95. 

The strata of the London and Paris basins are Eocene depo- 
sits. Deshayes enumerates 1,238 species of fossil shells as be- 
longing to the Eocene group, only 42 of which have been 
identified with species now existing. And of forty species of 



* Miocene is from the Greek mehn, less, and kainos^ new or recent. 
^ Pliocene is £rom the Greek pleion^ more, and kainoSf recent. 
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Pachydermatous quadrupeds which existed at that period, 
some of which equalled the horse, and others the rhinoceros, 
in size, there are only four livin,G: representatives, namely, the 
daman of the Cape, and three species of the tapir. Of' these 
ancient animals the paletotherhim* was the the most remarkable ; 
ten or eleven distinct species of which have been discovered in 
the gypsura beds of Paris. 

It is also remarkable that the organic remains found in the 
deposits of this period prove that the leniperature in these lati- 
tudes was w^idely dilfijrent from what it is at the present day. 
"In the Eocene deposits in England and France, for example, 
are found the remains of animals and vegetables, which indi- 
cate that these countries then enjoyed a tropical climate. In 
the Paris basin, mastodons, elepliants, rhinoceroses, hippopo- 
tami, croi'odilcs, and turtles have been discovered ; and in the 
Itondon clay, more than one species of monkey, and several 
species of the palm tree. And in gravelly deposits on the 
banks of the Thames, tusks and other remains of the mam- 
moth, ^ mastodon," and other tropical animals, have been found. 
The beds of lignite also indicate a tropical luxuriance of vege- 
tation ; and it is worthy of remark, that such vegetation was 
necessary for the support of the huge graminivorous ianimals 
that then replenished the earth. 

Miocene dci)osits are not known to exist in England \ but 
they are met with in France and othi'r countries in Europe. 
The dinotJierium^ was the most remarkable of the extinct spe- 
cies of quadrupeds which belonged to this period. It seems 
to have been the largest of all terrestriiil animals ; its head 
'measuring four feet long and three broad, with immense tusks 
bent downwards. It is supposed to have been a herbaceous 
animal, of aquatic habits, and in construction, it resembled the 

^ PalcBotlerium from the Greek words palaioSf ancient, and iherion, a 

wild beast. 

*> Mammoth. The primitive, and largest species of elephant. It is 

now extinct, but its fossil bones are met Vv-ith in various countries ; and 
'in the year 1803, a whole carcass of one was found embedded in ice, 

near the mouth of the Lena, in which it must hare lain for thousands of 
'years ! In the same locality, tb« bones of mammoths are so abilndant 

that a Russian naturalist bas stated it as his belief, that the number ef 
' elephants now living on the globe, most be greatly inferior to those 
• which occur in a fossil state in those parts of Siberia. 

o Mastodon. An extinct species ofproboscal ammal allied to- tHe 
•elephant. Its teeth had their surface covered with cocicsd mamilllufy 

crests ; and hence its name : from the Greek mastoSj a pap, and odous, 
'(odontos) a tooth. 

. 4 IHnotherkm. From the Oseek ^vrords dei^s, ten^blei^ and thtrhm^ 

% wiidbeut. • 
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•liTiiig tapir. Its gigantic remains have been found in great 
'abundance at Epplesbeim, in Hesse-Darmstadt. 

Pliocene deposits are met with in various parts of Great 
Britain and Ireland ; as in Cornwall, and near the estuaries of 
the Forth, the Clyde, and the Shannon. The Norfolk crag, 
and the red or coralline crag^ met with in Suffolk, are Pliocene 
Ibrmations of the Older period. 

Having given a general description of the Stratified rocks, 
from the lowest in the series to the highest, we shall return to 
the other great class, of which we spoke in page 297, namely, 
the 

UNSTRATIFiED OR lONEOUS ROCKS. 

The Vnstratified or Igneous rocks are usually divided into 
three classes : Granitic, Trap, and Volcanic. 

The Granitic are the most abundant of all rocks. . They ex- 
tend to the greatest depths yet penetrated by man ; and while 
they seem eveiywhere to form the foundation on which the 
other rocks rest, they are frequently found, not only at the sur- 
face, but in many cases far above it ; for most of the hills and 
mountains in the world are composed of granitic rocks. They are 
also called Plutonic rocks, because it is supposed that they were 
formed by the agency of fire in the interior of the earth, and 
upheaved from it in a fluid, or semi-fluid state, like lava from 
a volcano. Like lava, too, they frequently penetrate the rocks 
with which they come into contact, in the form of dikes and 
veins, altering their texture and original appearance (see page 
299). The granitic rocks are easily distinjjuished by their 
granular and crystalline texture, and also by their hardness and 
massy appearance. Their great hardness is owing to their 
having cooled slowly under enormoud pressure, namely, that 
of the superincumbent or overlying rocks. 

Granite makes a beautiful and durable building stone ; and 
it is much used in the construction of piers, harbours, bridges* 
and roads. 

Besides the common granite, there are several varieties, as 
syenite, porphyrite, protigine or talcose, schorl, primitive 
greenstone, serpentine, *c. 

The Trap rocks are of a darker and less crystalline texture 
than the granitic, and are supposed to be the products of vol- 
canoes long since extinct. It is also supposed that they were 
once in a state of fusion, like the granitic rocks, and that they 
were cooled down under the pressure of deep water, probably 
of a profound ocean. They derive their name from the 
Swedish word trappa, a stair ; because many of the rock? 
this class occur in great tabular masses of unequal exter 
as to form a succession of terraces or steps on the sides o"^ 

u 
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^hey also occnr in shapeless lumps and irregolar cones, fbrm- 
ing small .chains of hills ; and, frectuently, in the ' form of 
. dikes or wall-lik'e masses, intersecting fossitiferons beds. 
Occasionally, too, they are fonnd in the form of columns or 
pillars, which are usually called hasaUic columns. The Giant'g 
'Causeway, in the North of Ireland, and Fingal's Cave, in' the 
Isle of Staffa/ cont^n wonderful examples of formations of 
this kind. 

Basalt^ is one of the most abundant rocks of this class. The 
other Tarieties are greenstone, clinkstone, <> claystone, trachyte,* 
porphyry,* and amygdaloid.' 

The Volcanic rocks, as the name implies, are the products 
of recent or active volcanoes. They are less crystalline, and 
less compact than either the granitic or trappean rocks, whicii 
is supposed to bd owing to their having cooled in the open air, 
and not under pressure. The principal rocks of this class are 
lava, obsidian,? pumice-stone, scoriae, and tufa. 

In the *' Chapter on Mountains," page 62, the names of the 
principal volcanoes at present in operation have been given,, 
to which the learner should refer. It will be seen that they 
are as active amid the perpetual snows of the polar regions ad 
under the scorching rays of the torrid zone. And though 
their eruptions are sometimes attended with the most cala* 
mitous results, it will be found that they are, upon the whole; 
beneficial in their uses. In fact, they may be regarded as 
great natural safety-valves^ for preserving the districts of country 
in which they are placed, from the still more calamitous effects 
of EARTSi^nAKEs. One proof of this is, that, in volcanic 

-r _ !_ - - ■ , 1 Mil II - 

• Staffa. — ^Thifl island evidently owes its name to the s^ci^like fona 
of the columns. , 

^ BasaU is derived from basal, an Ethiopian word, signifying iron. 
TlieBe roeks often «otitain much iron. 

o Clinkstone owes its name to the metallic or ringing sound which it 
emits when simck with a hammer. 

d Tra^iyte 13 derived from a Greek word, which signifies rough. 
This rock has a peculiarly rou^h feel. 

« Porphyry is from a Greek word signifying purple. It Was originally, 
applied to a reddish rock found ic Egypt, and used by the ancients for 
statuary purposes ; but it is now extended to idl igneous rocks, what- 
ever their colour, which contain embedded cirstals of felspar, or any* 
other mineral distinct from their mass. Such rocks are called jwr- 
j^yritic, 

f Amygdaioid, ftom. two "Greek Words, signifying Wee an almond. 
In snoh rocks, agates and simple minerals are scattered like almonds in 
\liake. 

. s. Obsidian is a glassy lava, of various colours, hut usually black. It 
'as so call^ from UbsidiOs, who first discovered it. "^ 
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tegions, earthquakes have been known to cease the very 
moment that eruptions commenced from volcanoes in the 
same district. And occasionally, eruptions from volcanoes 
5n districts comparatively ^remote, have had a^ similar effect; 
which also proves that in certain portions of the glob& theitf 
must he vast subterranean cavities, communicating with 
«ach other to the extent of tandreds of miles. When we 
hear, therefore, of the ternfic and destructive effects of v^ 
canic eruptions, we may be very, sore that the consequenc&s 
would have been still mere disastrous if the irresistible foro^ 
which produced them had not spent itself in this ^way . In fact* 
if it had not found a vent through the craters of volcanoes,, it 
would have broken up the crust of the earth> and, perhaps, 
swallowed up whole cities and districts. 




The preceding diagram will serve to illustrate the different 
classes of rocks of which we have spoken. The lowest rock, 
which is represented by the letters G, G, is supposed to be 
Granite. Those lying next to it, (P, T,) which it has up- 
heaved from their original horizontal i)Osition, and at the 
right, entirely broken through, are Primary and Transition 
irooks. The Primary, which is supposed to have been altered 
by the heat of the underlying granite, is also called Metamorr 
pnic (see page 299^. A re^Hresents strata deposited above the 
primary and transition rocks after their upheaval. £, 1 , vol*> 
canic matter breaking through all the strata in the form of 
dikeSf and also spreading between them, and fbrming above 
large tabular masses and irregular cones, as at E. These are 
.Trap rocks; and the volcanoes which ejected them aresup^ 
pgscd to be extinct. V, 2, represents the erupted matter of 
an active volcano. 

CONOLOKBRATE B0CK8. 

"'Vnieff rounded fragments of rocks, or pebbles, arecemr 
together by another mineral substance, so as to form r 

u2 
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rock, the whole mass is called Conglomerate^'' and sometimes 
Pudding-stone. When angular fragments are thus cemented, 
the term Breccia^ is substituted. The substance cementing 
may be of a siliceous, calcareous, or argillaceous nature (see 
page 293). 

SUPEBnCIAL ACCUMULATIONS. 

All loose and irregularly deposited materials at* or near the 
surface of the earth, are called Superficial Accumulations. They 
consist principally of masses of sand, gravel, clay, marls, ani- 
mal and vegetable drift, debris, and boulders; and are usually 
divided into Diluviwh,^ Alluvium^ and Soil, 

The diluvial deposits,^ contain large rounded stones called boulders or 
erratic blocks; and also the bones of large esctinct animals, as the 
mammoth and mastodon, in places to which the forces of no water now 
in action, could have transported them.e It has therefore been sup- 

fosed that they were carried to those places by the waters of tbe 
>eluge ; and hence, to drift or deposits of this kind, the term diluvial 
has been applied. 

Many of these boulders are from ten to twenty tons weight ; and 
some of them must have been carried, not only from one part of a 
country to another, but also from continental countries to distant 
islands. In England, for example, are found boulders which must have 
come from the mountains of Norway ; and immense blocks of Finland 
granite are scattered over the plains of Russia. 

Boulders are usually of granite and other primitive rocks ; and of all 
sizes from that of an egg to masses weighing several tons. They are' 
either embedded in clay, or scattered loosely over the surface. 

Connected with the diluvial deposits should be mentioned 
the remarkable ossiferous, or bone- containing caverns which 
have been found in all parts of the world, fi;'om the British 
Islands to Australia. In these ancient caves, mixed with de- 
posits of mud or gravel, and usually covered over with calca- 

A Conglomerate is derived from two Latin words, whi<^ sig9ify to 
gather into a ball. 

^Breccia is from an Italian word, signifying broken. It 19. pro- 
nounced breld'She-a 

c Diluvium in Latin signifies a deluge. It is derived &om luo to 
wash, and dis, asunder. Alluvium is from the same root, and ad, to. 

^ Diluvial deposits are found containing the remains of animals now 
extinct, at the neight of 16,000 feet on the Himalay Mountains, and 
7,000 feet on the Andes. They also contain fragments of other rocks 
found only in distant countries, which nothing but such a violent con- 
vulsion could have transported. — Buckland. 

« The transportation of boulders, or erratic blocks, has been recently 
attributed to the agency oi glaciers and icebergs. This theory has been 
advanced by Sir C. Lyell, and he has ably supported it by proofs and 
illustrations. 
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reous incrustations, are found large a<:cumulatlons of tfaie 
t)ones of animals, many of which belong to species found onljr 
in other regions of the eartb. 

In Kirkdale cave, in Yorkshire, for example, were found the bones of 
elephants, rhinoceroses, hippopotami, tigers, hysnas, bears, and wolves, 
mingled with the bones of horses, deer, oxen, foxes, hares, rabbits, 
ravens, pigeons, dncks, && There are several similar caves in England; 
but this is the most remarkable one. 

The Alluvial deposits have been formed by the action of 
rivers, and other causes still in operation. The extent of the 
alluvions deposited at the mouths of rivers, and in the valleys 
which they periodically, or occasionally overflow, will enable 
us tb' form some idea of the vast amount of earthy, rocky, and 
vegetable matter which they carry with them in their course. 
It was a saying of the Egyptian priests, even before the time 
of Herodotus, that *« Egypt was the gift of the Nile*," and in 
fact; the whole of Lower Egypt, or, as it is usually called the 
DeliUy was formed by the alluvial matter carried down by its 
waters. 

There are evidences to show that the bas6 of the rocks on which the 
Pyramids of Memphis stand, was, at some former period, washed by 
the waters of the sea. These Pyramids are now about a hundred miles 
from the Mediterranean, and the ground at their base is 60 or 70 feet 
abeve the level of its waters. 

Even within the historic period, the extension of the Delta 
of the Nile has been considerable ;^ and the changes which 
have taken place in it since it entered the sea by seven large 
mouths, are obvious and remarkable. Most of its ancient 
mouths have been filled up with alluvial matter; and rocks 
and islands which were formerly at some distance fVom them, 
as Canopus° and Pharos, are now connected with the main- 
land. The town of Damietta, too, whose walls were tbrmerly 
washed by the sea, is now some miles distant from it ; and the 
same may be said of Rosetta. 

* Delia, Strictly speaking, the Delta comprised the laige triangular 
.tract of country between the western and eastern branches of the Nile, 
and -the Mediterranean sea. It was so called, because it resembles in 
shape the Greek letter A {Delia or D). The term has since been ex- 
tended to the alluvial tracts of land between the branches or mouths 
of other rivers. 

^ The extension of tbe Delta has been checked of late years by power- 
ful littoral currents, which carry ofif the new alluvions to other parts 
•f the Mediterranean. 

o CanopuSf in the time of Scylax, the geographer, was an insula'* 
desoUte rock« 
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Similar cbansres are Imown to hare taken place ia other 
parts of the MeditciraDean. In the delta of the lihone, Notz^ 
J[)anie des Ports, which was a harbour in 898, is now a league 
from the ^hore ; and in 815, Psalmodi was an inland, but it is 
now two leases from the sea. And the watch-tower of 
Tigndux, which was erected on the verge of the sea in 1737, 
is already a Trench mile inland. 

About the mouths of the Po and Adige simihir changes 
have taken place. The town of Adria lor example, was a 
seaport in the time of Augustus ; but it is now 14 miles dis- 
tant from the sea on which it stood, and to whidi it gave its 
name. Ravenna, which was also a seaport, ia now 5 miles 
inland. 

In many other parts of the world the alluvions of rivers ar» 
even more extensive. The land at tlie mouth of the Missisp 
vippi has advanced 15 miles within the last century ; and it has 
iK-en calculated that the alluvial matter carried down ammally 
by the waters of the Ganges would, if collected, and in a scdid 
state, contain upwards of 6^000 millions of cubic feet.» This, 
according to Sir C. Lyell, would more than equal in weight 
forty .two of the great. Pyi'amids of Egypt,^ supposing them to 
consist of solid masses of granite. Or, according to anothw 
computation, if a fleet of eighty Indiamen, eadi freighted 
with 1,400 tons weight of sand, were to sail down the river 
every hour of every day and night for four months continor 
ously, they would only transfer from the higher country to 
the sea, a mass of solid matter equal to that borne down by the 
Ganges in the flood or rainy season. « During this season, 
which lasts for four months, the mud brought down by the 
river discolours the waters of the Bay of Bengal for 60 miles 
from the shore. <* 



• » The d^lta of the Granges is more than double that of the Nile ; thai 
part of it alone which is called the Sunderbunds, being equal in extent to 
the whole principality of Wales, Its whole area is supposed to contaiii 
44^000 square miles. The delta of the Niger is also very extensive, its 
urea being estimated at 25,000 square miles, that is, nearly as large aa 
the whole of Scotland. 

■ >> The base of the great Pyramid covers thirteen and a haJf acres of 
ground, and its perpendicular height is 479 feet. 

c Yet in addition to this, it is probable that the Burrampooter con* 
veys annually as much solid matter to the sea as the Ganges. — JLpell. 

d It has been stated that the muddy waters of the AJuazon may be 
distinguished during the rainy season for 300 miles &om its mouthy 
and it is the alluvial matter brought dow^n by the great Chin^ rivers, 
the Hoang Ho, and the Kiang Ku, that not only colours, but ia aUo 
gradually silting up, or shoaling the Yellow Sea, ^ 



: ^When riters flow intOi or eyen pass through lakev, similar 
seisiults are produced. For when a river enters a lake its 
vdlocity is checked ; and the alLuvial matter which was hel4 
in suspension by the motion of its waters, sinks hy its own 
graYitj, to the bottom ; the heavier substances first, as gravel ; 
then stuid; and ultimately the finest mud. In such cases, 
Iftkes are gradually silted up, and their beds or basins are ulti« 
mately chained into alluvial land. 

The beautiful lake of Geneva, for example, is gradually. 
jBpoing through this process. In the time of the Eomans, Port 
Yfdlais stood on the margin of the lake, but it is now more 
than a mile and a half inhuid. It is at this end of the lake the 
Bhone enters, and its waters on entering are turbid and dis-i 
colaured ; but on issuing from it at the other end, they are 
beautifully clear and transparent. 

The same process is going on in the great American lakes, 
particularly in Lake Erie, which, according to Sir C. Lyell, 
is rapidly filling up. 

Besides the constant formation of new land, at the mouths 
of rivers^ by the influx and deposition of earthy matter, and 
the gradual silting up of lakes from the same causes, it often 
happens that large portions of the bed of the ocean are elevated 
by volcanic and subterraneous agency,* above the level of the 
water, and converted into dry land. In this way, from time 
to time, new islands are formed, and large additions made to 
the coasts of countries in various parts of the world. The 
labours of the coral insects, too, are constantly and wonderfuUy 
adding to the amount of the dry land ; for the reefs and islands 
which they raise above the surface are, in process of time, con- 
verted into land fit for the abode of man. 

• We are not to conclude, however, that the relative propor- 
tions between the land and water on the earth's surface are 
undergoing any material alteration ; on the contrary, we 
may suppose that, upon the whole, they continue much the 

• • • 

* Sometimes these elevations ve su4den ^nd violent, and sometimes 
gradual and insensible. There are instance^ of qiountains and islands 
hliving been thrown up in a few. days, and .even, in one night, during 
earthquakes and Tolcanic eruptions ; and in various parts of the world, 
it has been ascertained that extensive districts of country are gradually 
rising above th^ir fonner level. The northern shores of the Baltic, for 
example, are gradually and slowly rising. Many places which a century 
ago w€^e on the level of the sea^ are now several feet above it. This 
im been fully proved by Sir C. Lyell. 

It should be noted here, that the surface of the earth and the bottom 
of the sea are subject to depressions as well as elevations ; and that they 
Are produced by the same a^encies,and in the same way — that is, some- 
times suddeAly and with violence, and sometimes slowly and imper- 
ceptibly. 
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same. What the land gains in one place, it loses in another ; 
for ample and sometimes terrible reprisals are made hy the 
t>cean.<^ In fact, it is essential to the habitable conation of the 
^obe that their relative proportions, should, upon the whole, 
remain undisturbed ; and this, we see, has been provided foe 
by the establishment of agencies which counteract and counter- 
balance each other. It is also essential to animal and vegela* 
ble life that there should be mountains and inequalities od tho 
surface of the earth, and this has been assigned as the wovk of 
Igneous and subterraneous agencies. For if the eftects oi 
aqueous and atmospheric agencies were not counteracted, the 
surface of the earth would, in process of time, be reduced to the 
level of the sea. "The war of elements," therelbre, so fae 
from having a destructive tendency, is, upon th» whoJe* coii<- 
servatiy^ in its effects. 

"'AH nature is but art unknown to thee ; 
All chance, direction which thou canst not Me; 
All discord, harmony not understood ; 
All partial evil, universal good.** 

In connexion with the diagram on the next page, page 296 
should, in particular, be read; otherwise an erroneous id^ 
might be taken lip with regard to the regularity of the strati* 
fication of the rocks which form the crust of the earth. 

The following table from Phillips's "Guide to Geology" will 
enable us to form an idea of the aggregate thickness of the 
thousands of strata contained in the several lines, and also of 
the number of organic remains which they severally contain* 



Stntta. 



Q«neral 

thickness. In 

fbei. 



No. of Organic 

B«tnalnsin 

loefeetof 

thickngss. 



Tertiary, 

Cretaceous, 

Oolite, 

Saliferous, 

Carboniferous, . . . • 
Primary (including Transition), • 



2,000 
1,100 
2,500 
2,000 
10,000 
20,000 



141 

70-7 

45*6 

8*2 

4-7 

20 



«» The very elevation of the bed of the sea often leads to the Bubmexv*> 
euce of land ; for if the adjoining coast be low, the displaced water will 
nattlrally flow over a portion of it. *•* Submarine Forests** may be 
accounted for in this way. It should be noted, however, that when theie 
IS an elevation of the bed of the sea, there may occur, at the same time, 
a corresponding depression of it, and that in such a case the adjoining 
coast would not be submerged ; and in fact, the sinking down of the 
'>ed of the sea is one of the means by which the submergence of land- iA 
•revented. 
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CRUST OF THE EARTH. 

This Diagram represeDts the order of iuccession of the different 
Strata which jform the Crust of the Earth. (See p. 296). 



I 



si 

h 



Vcigetftblo Son. 

Alluvial Clay, Sand, and Grarol. 

Dilavial Claj with Boulders. 



ill 



Si 

s ** 



H 



II 



••5 






Saiubtooe and Calcareous Grits. 

Estuary Marls, Iinperfoot Lime- 
stones, Gypsum, Sandv Clay, dec. 

Blue and Plastic Clays, Marls, and 
Lignite. 



Chalk Beds, with & without Flints. 
Groen-sands and Gault. 
Wealden Clay.Limestonos,^ Sands. 
Oolitic Limestones and Grits. 
Lias LimMtone and Shales. 
Saliferotts Marls, Shell Limestone. 
Now Red Sandstone. 

Magnesian Limestone. 

Coal Beds alternating with Sand- 
stones, Clay-shale, Ironstone, and 
impuro Limestones. 

Mountain or Carboniforous L>me< 
stone, Quartoxe Sandstone, Bitu- 
menotts Shales. 

Old Bed Sandstone. 



Catnbrian or Silurian Limestones, 
Micaooous Shales, dec. 

Grauwaokft Books, Sandy Slates. 



o 
S 

M e ■ 



Clay Slates, Hornblende Slates, dec 
Mica, Talc, and Chlorite Schists, &c. 

Gneiss RocIcb, with beds of Quartz 
Books, Crrstallino Limcstoms &o. 



I- 

. Gni}it« or Plutonic Rocks. 




i 



314 liTTEOBITCTION TO G£OI«OGr* 

In the preceding sketch we have endeayonred to make the 
leading principles of Geology not only intelligible, bat also 
interesting to yonng and inquiring minds; and we trust that 
we hare to a certain extent succeeded. Even what we hare* 
written must show its great practical utility in connexion 
with mining, agriculture, engineering, architecture, and all 
t)ie arts of ^e;* and though the subject (as Burke has said 
of geography), is an earthly one, it is a heavenly stu^y ; for 
no science, not even astronomy, more strikingly displays 
«• the work of an Almighty hand." In fact, at every advance 
which the student makes in this wonderful science, lie will 
find fresh proofs of the power, the wisdom, the goodness, and^ 
the unceasmg superintendence of the Creator. 



For the ^"Q^iru^ <<Gsojlooical Summabt*' I am in- 
debt64 to my friend, Mr. Young,^ and I only regret that I can-, 
iiott. for want of space, avail myself of more of his observations. , 

FBIHABY PERIOD. 

; Acc^yting the>tlieory that our globe has passed from a state 
of Intense heat to its present coxbdition, by a gradual cooling 
process* its progress .may be supposed to have been from a 
nebulous to a liquid, thi^n to a viscid state, from which it would 
continue to cool down and solidify until it had reached a tem- 
perature at which moisture could be deposited upon its surface. 
Wvhen this.jstage was reached, the waters, hitherto suspended 
in a state of dense vapour in the surrounding atmosphere, 
would rufih down in floods upon the still heated surface, disin- 



* Want of 8pac« has prevented us- from pointii^ -put the connexion 
lietween-Geology and Physical Geography, which we had principally in 
view when we commiNiced this sketch, it will bo obvious :to the reader, 
hffWAver^ that the Physical Geography of a country or district, will de- 
penjif Iq a great meagui^y on its Geological tharacter. In primitive 
di9t]:ktafor<exftxaplBrth« mountains, generally speaking, will be high, 
and abrupt^ the sui&ce ragged and broken, the soil scanty and unpro- 
ductive, and the rivers, froop rolling over -rocks and precipices^ unfit 
for navigation. In such districts, too, deep glens, and abrupt precipices, 
and pictup^ue waterfalls will be frequents Primary regions Jiave ahto 
peculia^advantages. The springs of water are numerous and peculiarly- 
pure, and the air is bracing,;and, generally speaking, free from noxious 
exhaJattMiflk Such cous^t^g^ are, therefore, generally speaking, more 
healthy t-an4.. more fa vouralil^ to human existence. It is also obvious 
that whfg»primary countne^are conterminous to the sea, they form bold 
and elevated coasts, with d^ep water, and harbours free from shoals., 

b Author of " Young's Infant School Manual," an admirable little 
work, which I beg to recommend not only to the Teachers of National 
Schools, but to every person engaged or int^wsted in the eduGation oi 
cliildren.— R. S, ^ 
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|;egrating the rocky crust, and forming those priuitite sedi- 
mentary strata of vast thickness and coarse texture, which we 
fjiii restiiig on the original granitic surfkce. Thef e older sedi« 
mentary rocks are almost unirersally distributed; hut they 
afford no eyidence of the contemporaneous or previous exist- 
ence of dry land ; nor do they contain proofs of the existence 
of animal or vegetable life in the primitive ocean, frotn whose 
waters they were deposited. 

TBAMglTION PERIOD. 

Arriying atthe Silarian system we meet with strata of a 
finer texture, indicating a more gentle and gradual mode of 
deposition^ while the occurrence of organic remains proves that 
the surface of the globe had reached a temperature which 
lUlowed of the existence of vegetable and ammal life. The 
existence of dry land is also indicated ; yet the deposits of this 
period, often of great thickness, were, more or less, acted upon 
by the internal heat, alter their deposition. 
'• Before the dose of the Tranution, Period, some limited por- 
tions of dry land had supported terrestrial vegetation ; and the 
iraters which had become fit for the support of marine zoo- 
phytes, abounded.in coral reefs. After this period the internal 
neat no longer acted by metamorphoses of the deposited strata* 
yet it still continued to act convulsively in volcanic and dis- 
ruptive phenomena. The upheaval of a mighty cluun oC 
mountains was a common event at this period of stupendous 
changes on the surface of our planet. 

8BCOMDART PBBIOD. 

On the undulating bed of the sea, around the bases of pri« 
mary rocks, secondary deposits were formed, sometimes from 
the waste of primary strata, but often of purely marine origin^ 
as are many of the calcareous beds. The Carboniferous de« 
posits are generally supposed to have occurred during the ex- 
istence of a climate of tropical heat, and in an atmosphere 
containing abundance of carbonic acid ; for these conditions 
appear necessary to the existence of those dense and luxuriant 
forests, from which were derived the vast accumulations of 
vegetable matter, forming the coal beds which characteriase 
ihis period. During the Oolitic period no great change in the 
relative level of land and sea seems to have taken place ; the 
strata of this period being generally parallel to those preceding 
it ; but a great thermal and atmospheric revolution must have 
occurred to cause the sudden appearance of those abundant 
forms of vegetable and animal life, including gigantic reptiles 
of land, river, and sea, whose fossil remains abound in thes# 
rocks. The general arrangement of the oolite strata greatly 
resembles the carboniferous ; but there is no proof either ot 
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80 high a temperature, or so abundant a vegetatioo, in the 
later as in the earlier period. 

The Tocki of the Cretaceous period are generallj parallel 
to those of the oolitic system ; iudeed the transition from the 
one to the other is exceedlDgly gradual. The sands, soft white 
limestone, and chalk of this period indicate a sea essentiallv 
different in its chemical and vital action from that in whic^ 
the oolitic rocks were dex>osited, yet the fossil remains still 
indicate a high temperature. 

After the chalk formation was complete in the South. of 
France, the Pyrenees were uplifted to a great height ; and it 
is supposed that at the same time the Appenines and Carpa- 
thians experienced an upward moyement. In Ireland erup- 
tions of basalt of enormous extent cover the chalk, and indi- 
cate a crisis of yolcanic action at the close of this period. 

TEBTIABT PERIOD. 

In general, no contrast can be greater than that between the 
secondary and tertiary stratified rocks, the former retaining 
uniformity of character for enormous distances, while the latter 
exhibit an almost endless local variety, and bear evident rela- 
tion to the bound:! ries of existing sea and land. 

In the secondary strata the organized remains are strikingly 
different from existing species ; while, in the tertiary deposits, 
it is the resemblance between fossil and existing species that 
first arrests the judgment. 

With the tertiary system came into existence many races of 
quadrupeds and some birds, reptiles, and fishes extremely an- 
alogous to existing species ; together with thousands of corals, 
shells, and Crustacea, which present, with living species, quite 
as great an analogy as obtains between the tribes of the Atlantic 
and Pacific of the present day. From this period geology gra-^ 
dually approximates to physical geography. The phenomena 
of stratification are still repeated at various parts of the earth, 
and on a considerable scale. New land is in process of forma- 
tion, while submergence and littoral waste is diminishing ex- 
isting portions. The great rivers annually carry down vast 
quantities of vegetable and animal remains, which are en- 
tombed in the sedimentary beds formed by the earthy par- 
ticles deposited from their turbid waters. 

Igaeous rocks are still being formed by volcanic eruption, 
and existiitg rocks rent and displaced by earthquakes ; but the 
sum of effects produced by all these agencies within the his^ 
toric period, when compared with that of the greater intervals 
of geological time, is so trifiing in amount as to make the 
known history of the world appear as a mere point iii time 
compared to the stupendous duration of the geological periods: 
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• ISOTHERMAL. ISOTHERAL. AND ISOCHIMENAL 

LINES. 

In chapter V.« piisre 53, the Isothcrmnl lines are fully de- 
scribed, to which the learner can refer. We have now to 
explain what is meant by laotheral and laochimenal lines. 
Isothermal lines indicate ihe mean annual temperature of the 
places which they pass through ; but as two places on the same 
isothterm may differ very much in their temperatures during 
the summer and winter months, it is necessary, in order to 
have a more correct idea of their climates, to know their mean 
summer and their mean winter temperatures also. Por ex- 
ample, the mean annual temperatures of London and New York 
are nearly the same, namely 5lo ; but their mean summer and 
mean winter temperatures are very different. In London, 
the mean summer temperature is about 63S and the mean 
winter, about 39J<»; while in New York, the former is about 
71o, and the latter about 30®. In London, therefore, the cli- 
mate is much more equable than in New York. 

Hence it has been proposed to show upon maps the mean 
summer, and the mean winter temperature of places, as well as 
their mean annual temperatures; and in the 89,me way, namely* 
by means of connecting lines. Such lines ar^ called Isotheral'* 
when they are drawn throu<;h places whose mean summer tem- 
peratures are equal; and IsocMmenal'* when drawn through 
places whose mean winter temperature? are equal. 

Generally speaking, the difference between the mean summer 
and meaii winter temperatures of places increase as the dis- 
tance from the equator. In the torrid zone the temperature 
varies very little throughout the year ; and the summer may 
be said to be perpetual. In some places near the equator, the 
difference between the temperature of the wamest month, and 
the coldest— if coldest it can be called—does not amount to 
more than two or three degrees. In Singapore, for example, 
the difference is only about 2^; at Trincomalee, 6o; ana at 
Madras. 9^. But in the frigid zones, and in those parts of the 
temperate zones which lie near them, the difference between 
the mean summer and mean winter temperatures is very strik- 
ing In Melville island, for example, the difference is 65®; at 
Quebec, 54' ; and at St. Fetersbuigh, 4S°» 

* Isoiheral is from two Greek words which signify equal summer ; 
and Igochmenal implies equal xcinUr, • 
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Id illastration of the subject, we shall add. in tabular form, 
the mean summer, -winter, and annual temperatures of a few 
places of note in different parts of the world. 






Bmnnwr 

Tem|Mr> 

atan. 



Winter 

Tamper- 

Atorc. 



Tenqier- 
atan. 



London, . 
Dublin, 
Edinburgh, . 
Paru, . 
Vienna, • 
Berlin, 
Copenhsgen, 
Stockholm, . 
St. Petersburgh, 
Moscow, 
Naples, 
Rome, , 
Madrid, 
Constantinople, 
■ Jerusalem, . 
Cidcatta, 
Bombay, 
Pekin, . 
Canton, 
Hohart Town, 
Auckland, . 
Cairo, . 
Cape of Good Hope, 
New York, . 
New Orleans, 
Rio Janeiro, 
Quebec, • 
Toronto, 



N«51 30 
53 23 
55 67 
40 50 
48 12 
52 31 
55 41 
59 21 
59 56 
55 45 

40 52 

41 54 

40 25 

41 
31 47 

22 33 
18 56 
39 54 

23 8 

42 53 

„ 36 51 

N. 30 2 

S. 34 Jl 

N. 40 49 

., 40 42 
S. 22 54 
N. 46 49 

„ 43 40 



ft 

ft 
it 

» 



it 



t> 



tt 

ti 
» 

»» 

s. 



o 


o 


63 


39J 


60 


40- 


58 


38 


64 


38 


69 


32 


64 


31 


62 


31 


60 


26 


61 


18 


64 


15 


75 


48 


74 


47 


76 


43 


71 


41 


74 


50 


86 


72 


83 


77 


75 


28 


82 


54 


63 


42 


67 


51 


85 


58 


74 


58 


71 


30 


82 


55 


79 


68 


' 68 


14 


65 


25 



51 
50 

47 
51 
51 
48 
46 
43 
39 
40 
62 
61 
59 
56 
62 
82 
81 
53 
69 
52 

72 
66 
51 
69 
73 
41 
45 
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CELTIC AND ANGLO SAXON ROOTS, 



PRINaPALLT THOSB FROM WI^TCH THE NAVES OF PLAGES JIf 
GREAT BRITAIN AND IRELAND ARE DERIVED. 

[In the author*g Dictionary of Derivations^ under the head of '* Geo* 
graphical Etymologies/* these ROOTS, ^d the names of the places de- 
rived from them, are fiiUy explained.] 



CELTIC ROOTS. 



Aher, the month of a river. 

Affh, a field. 

Alp, high. 

Ard, hiffh ; a height, a promontory. 

Ath, a ford. 

Aachter, the trammit or top of the 
height. 

^ngh, a corruption of Aih, 

Avon, -water, a rivor. 

Baan, white. 

Bal, Ball, BaH^r, a townknd, a 
township, a village, a town. 

Beg, small or little. 

Be^ the mouth of the ford, or the 
entrance of a river. 

Ben, Pen, a mountain, a promon- 
tory, or headland. 

Blair, a plain cleared of woods. 

Borne, Bums, the Irish form of 
bmrgess or borough, 

Boy^ yellow. 

Brough, a fort or enclosure of 
earth, like Lis and Rath. ^The 
old Irish form was brugh^ wnich 
is evidentlv from Burgh, hy 
metathesis.) 

Bun, the mouth or end of a river. 

Car, Caer, Cahir, a fort. 

Cairn, Cam, a conical heap of 
stones, genenlly monumental ; 
also, a mountain, properly one 
with a cairn on the top. 

C;^, crooked, bending. 



Clar, a hoard, a table, a level. 

Clon, a lawn, a meadow, a pLdn. 

Clott^,^ Clogh, a stone, a stone 
house, a strong or fortified 
houye. ^ 

Craig, Carrie]^, a roek, a rockj 
place, a craggy or rocky hill. ' 

Croom, Crum, crooked or bend- 
ing. 

Cul, the back or hinder part, a re- 
cess, an angle or comer. 

Derry, Dare, the oak, an oal^ 
wood. 

Dhu, black. 

Dmm, a ridge, a back, a hill. 

Dun, a fort, a fort on a hill, ahilT. 
a fortified residence, a place ox 
abode, a town. 

Fer, a man. 

Fin, white, fair. 

Ghill, a stranger or foreigner. 

Inis, Innis, &nis, Inch, anislancT, 
a place nearly or occasionally 
surrounded by water. 

Inver, the mouui of a river. 

Ken, Kin, the head, a headland or 
cape. 

Kill, a cell, a cloister, a church, % 
church-yard, or burying-place. 
Kill also means {coiue) a wood, 
in many of the names in which 
it occurs. 

Knoc, a hill. 



^L 
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Lin , Lyn, a <leep pool, particnlftrlj 
one formed below a waterfall. 

Magh, a plain. 

Moner« a shrubbery, a brake. 

Mor, More, great. 

Moy, another form of Maghy a 
pl^in. 

Hall, a bald or bare head, a bare 
headland. 



Mallen, a mill. 

Rath, an earthen fort or mound. 

Ros, Ross, a promontory or pen* 

insula. 
Sieive, a mountain. 
Strath, a lonj^ and broad valler* 

through which a river generally 

flows. 
Tra^ a strand. 



▲nolo-sa;con roots. 



Ac, Ack, Auck, Ax, an oak, 

Athel, noble. 

Berg, Burif, Burgh, Borough, 
Bury. The Greek purges (a 
tower, a castle, a fortified city, 
a town) seems to be the root of 
all these words. Compare the 
Celtic word Dun. 

Botl, Botle, an abode or dwelling- 
place. 

Burne, a stream, a brook, a bourn, 

Bj, Bve, a dwelling or habitation, 
a village or town. 

Carr, a rock, a soar; (rocky or 
craggy islets). 

Ceap, cattle, saleable commodities, 
sale, bargaining, traffic. 

Comb, a hollow or low place be- 
tween hills, a valley. The 
Welsh form is Cwm. 

Cot, Cote, a cot or cottage. 

Dale, from the Danish c&l, or the 
German thai, a vale or valley. 
Veil is another form of dale. 

Den, a deep vallej, a valley in a 
plain. 

£a, £y, water, an island. 



Ham, a home or dwelling, a Til« 

lage, a town. 
Hurst, a wood, a forest. 
Ing, Inge, a field or meadow, a 

pasture. 
Law, a conical hill, a mount, a 

tract of ground gently rising. 
Mere, a sea, a lake, a pool,a maz^ 
Minster, a monastery. 
Kess, a promontory. 
Nord, the north. 
Nether, downward, lower. 
Scrobs, a shrub or bush. 
Shire, a division, a share, a shire^ 

or county. 
Stan, a stone. 

Stede, a stead, a station, a place. 
Stock, Stoke, Stow, a place, a 

dwelling. 
Strat, a street, a way, or road. 
Sud, Suth, south. 
Thorp, a village. 
Wald, Weald, a wood or forest, a 

wold or wild. 
Wick, Wich, a town ; also, a bay 

or bend in a river, a harbour. 
Worth, a fum, a village, a town. 






Dublin : Printed by Alex. Thom & Soxs, 87 8c 88, Abbey-atMet. 



■v.A? 



■^■'.•-^-'^ 







i-,.i.5Va '.rsVo. ■.>'.',••) -A- iV-„',^ :c;;-:'-'5M-i.A'!5>v':)iVrt;.-.-t\'«2V3tV'3rt';ty«,^,3\v-iv..-iVi-''>^.»V3;^^^^^^^ .i,, .^>,o3-;r.t>-i;t:' •''-W-A'c ■.-^'--.^:.•..-: 


























• 'j:'Ji_\otJia\if 



-r^-^"rx^^';;"<°''"^-'«^:jx9^;>"<?^!'i:'^r'?r^. "^'X>^3^iy^ 







IMPROVED SCHOOL BOOKS, 

Br PROFESSOR SDLLIVAN 
EXTRACTS FROM CRITICAL NOTICES. 
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GEOGRAPHY GENERALIZED. 






fit'drr" 



" So much information, of so hwh a chaTacter, in so small a compass, and at ^'tiA,' V,\'" ' 
so low a price, tias rarely it ever appeared betoro." — Spectator. |M^v<,vAy;&va\^'o: 



" One of the most able and yaluable additions to our school literature 
-which has appeared in our day — the Terj best publication of the kind in the 
language." — Dublin Monitor. 

" It is particularly entitled to nommendation as more bad books have been 
written on gcogiapby than on any other subjtut. Mr. Sullivan treats g-ogmphy 
as a 9CIENCR, which like all scu-nccs, must be taught on the prinuipics of 
classification and comparison. The basis of his classification is what may lie 
termed the mathematics of geography, and he therefore uegins with explaining 
in clear and simple languatie th<* form, motions, and magnitude of the earth. 
As these cannot be cnmpifhcndcd without some knowledge of the physical 
sciences, he explains the nature of attraction, gravitation, <Sco., taking care to 
compare their laws with (acts within the reach of ordinary observatiun. The 
diviiiions of the earth's surface are described in their physi<*al abpuct, and not 
accoiding to the accidents of political distribution. The P'xerciscs and Ques- 
tions for ^examination are excellent; they are constructed on tho right principle 
of compelling the master to teach." — JtheiUBum. 

THE SPELLING-BOOK SUPERSEDED 
AN ATTEMPT TO SIMPLIFY ENGLISH GRAMMAR 

"These little works exhibit the same originality of view, grounded upon the 
priiiciplr-9 of the subject and the philosophy ok tbachino, which distinguish 
.Mr. Sullivan's useful publications." — Spectator. 













%* Professor Sullivan's School Books were among the first that "were 
placed on the List of Educational Works recommended by the Lords of 
the Committee of Council on Education ; and the sale of these Books to 
their Lordships, to supply the demand for them in their ^Schools, has beeu 
(luring the year just ended (from the 4th of October, liJ48, to the 20th 
of October, 1849), as follows: — 




Name of Book. 
Introduotton to Geography and History, 
Geo«?raphy Generalized, 
English Grammar, . . . 

Spelling-Book Superseded, . . 

(oglish Dictionary, . 



No. of Copieit 
. b,4b\ 
. 4,787 
. 4,680 
. 3,387 
442 
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